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CHAPTER I 
INTRODUCTION 
statement of the Problem 
This is a correlation study of the relationship of 
selected vision skills to selected motor skills involving 
nerve-eye-muscle coordination. The Keystone Telebinocular 
is the instrument used to measure the selected vision 
skills. Four motor skills tests were selected to measure 
nerve-eye-muscle coordination. 
JUstification 
It is an accepted fact that vision is a key factor in 
the types of motor performance involving nerve-eye-muscle 
coordination, and most physical education activities involve 
this type of coordination. Physiologists have defined 
various types of vision, but whether one type affects motor 
performance more than another has not been determined. A 
definite relationship has been established between vision 
and accademic achievement in relation to mental ability. 
perhaps such a relationship also exists between vision and 
motor performance in relation to motor ability. 
A number of studies have been made of the relationship 
of vision to motor performance. The instruments used to 
measure vision in these studies were com..,licated, and the 
administration of the tests was time-consuming. Consequently 
the research completed using these instruments has involved 
002 
• 
• 
-•-
small groups of' subjects, and in many instances the results 
have been insignificant due to this. 
In this study a larger group of' subjects was tested. 
The battery of' twelve vision tests can be administered in 
four to six minutes per subject. 
The Keystone Telebinocular measures binocular vision; 
both eyes are open as they are during the performance of' 
motor skills. 
Purpose 
The purpose of' this study is to determine the relation-
ship of' selected vision skills to selected skills .. involving 
nerve-eye-muscle coordination. The relationship of' each of' 
the selected vision skills to the selected motor skills will 
be studied to determine whether certain vision factors are 
more significant than others in motor perf'or.mance. 
Definition of' Terms y 
According to the Keystone View Company the following 
are definitions of' terms used in vision testing: 
nacuity-- the capacity of' either eye alone to recognize 
small intervals in the discrimination of' form--
monocular vision. 
ttbinocular-- pertaining to both eyes working together. 
§Manual 
Visu survey 
p. 26. 
of' Instructions for use with the Ke~stone 
&grvice, Keystone View-company-(Mea~viiie, 1961), 
003 
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"depth awareness-- perception of' depth in visual space 
_due to any clue, whether monocular or binocular --
such as stereopsis, peripheral vision, size of' objects 
interference of' one object with f'ull view of' another , 
motion in space, shadows, size change f'or distance, ~tc~ 
(See "stereopsis.") 
- - . 
"esophoria-- the tendency of the eyes to turn inward 
overconvergence. 
"exophoria-- the tendency of' the eyes to deviate outward..: 
. underconvergenc e. · 
"f'ar point-- the equivalent of' infinity. 
"fusion-- the integration into one of' the two images of' 
an object seen by the two eyes. 
"hyperphoria-- the tendency of' either eye to turn upward, 
.vertical posture. 
"lateral posture-- whether the eyes do or do not deviate 
_inward or outward -- esophoria or exophoria. 
"macula-- a small central area in the retina, most 
_important in vision. 
"monocular-- pertaining to one eye alone, 
"near point-- the equivalent of' 16 inches, more or less. 
-
noverconvergence-- the tendency of' the eyes to turn in--
- esophoria. 
"periphery-- the outer areas of' the visual f'ield of' the 
_eye. 
"simultaneous vision-- constant vision in both eyes. 
. 
''snellen tests-- printed letters of' a special design, . 
_arranged in rows of' dif'ferent sizes on a card and used 
to determine monocular acuity at 20 f'eet -- result.s 
are expressed in f'ractions, the numerator being always 
"20" and the denominator related to the height of' the 
smallest letters recognized. 
"stereopsis-- depth perception due solely to the 
_correlated vision of' both eyes. (see "depth awareness. 11) 
-
"suppression-- repression of' macular vision in one eye 
004. 
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or in specific retinal areas of either eye. 
"Telebinocular-- l'egistered trade name for Keystone 
stereoscopic vision-testing and vision-training device. 
"underconvergence-- tendency of eyes to turn out --
exophoria. 
"usable vision-- the acuity of either eye with the other 
eye seeing. 
"vertical posture-- see hyperphoria. u 
y' 
Nerve-eye-muscle coordination according to Clarke refers 
to the "skills requiring the coo1•dination of hand and eye, 
as in throwing at targets, goals, and so forth, and on foot 
and eye, as in ki eking a ball. " 
i(H· Harrison Clarke, APPlication of Measurement to 
Healt and Physical Education (Englewooa-clitfs, 1959)~p. 313 
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Introduction 
CHAPTER II 
REVIEW OF THE LITERATURE 
Tbe importance of vision in tbe field of physical educ-
ation is an accepted fact. Clarke states, "Visual defects, 
if not discovered and compensated for, greatly impair pupils' 
.. ' 
1/ general physical fitness." Good vision and peripheral vision: 
?) 
were included in MciCihoy's ten factors necessary for effective 
learning of motor skills. He also listed tbe ability to 
visualize space relationships and sensory-motor coordination 
relations of eye to bead, band, or foot among tbe otber 
21 factors in motor educability. Clarke incluees nerve-eye-
i 
muscle coordination as one of tbe six factors in neuromusculaP 
' 
coordination necessary for competency in physical activities. 
007 
In physical education an attempt is made ot meet the 
individual needs of eacb of tbe students. To determine tbese ~ y 
needs tests must be administered. Clarke includes sensory 
tests in his list of measures to determine tbese needs. Tbe 
Tbe most important of tbe sensory tests are tbe teats of vision 
In today'a acbools vision screening is one of tbe more 
established phases of tbe scbool bealtb programs. A number of 
i!Clarke, p. 76. yo. H. McCloy, 11 A Preliminary Study of Factors in Motor: 
Educabili ty 11, Research Quarterly (May, 1940), 11: 2: 28. 
3/Clarke, p. 313. !l/1:!&£.' p. 401 • 
el 
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tests that can be administered quickly have been developed 
for this purpose. 
! Brief History of the Study of Vision 
The theory that all knowledge is obtained through the 
senses was accepted by the early Greeks. It was reflected in 
the writings of Heraclitos and Protagoras as early as the 
.11 fiftp century B. C. The Greeks theorized that the objects 
perceived gave off substances which reacted on the senses. 
This theory was reflected in the writings of Empedocles in the 
fifth century B. C. and by Democritos and Epicures in the 
_sj 
fOUrth century B. C. A theory similar to this was advocated 
21 by the Nativists until late in the nineteenth century. At 
this time, the theory that the mind reflects sensory impulses 
conducted by nerve fibers was accepted. 
The period extending from Ancient Greece until the advent 
of the Empiricists, in the seventeenth century, was nearly 
void of contributions to the knowledge of sensation. The 
Greeks developed many of the principles of optics, but y 
spectacles were not developed until 1210 by Bacon. 
i/E. G. Boring, Sensation and Perception in the History 
£.f. ExPerimental Psycholop;y (New York, 1942), p:-4-.-
,Yibid., p. 5. 
~· Gibson, The Perception of ~ Visual World 
(Boston, 1950), pp. 13 - 14·. 
!i/Boring, 1942, p. 98 • 
: 
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• 
• 
The theory that all knowledge is learned was int~oduced 
by the Empinicists in the seventeenth century, whibe the 
Nativists maintained that a great amount of knowledge is 
.11 innate. The conflict between these two groups motivated the 
physiologists of the day to study the senses. These sensory 
studies constituted the true beginning of the study of vision. 
Studies of the sense of vision bad a greaten appeal to schol-
ars of this and later periods than did studies of the other 
senses. Innumerable studies related to the sensation of 
vision were started at this time. 
In the seventeenth century tbe study of vision was begun 
by Kepler. In 1611 be discovered that the eye rerlects an y . 
inverted image. His was the first adequate concept of tbe 
physiology of the eye. A further study of the retinal image 
21 
was made by Descartes in 1650. In 1630 the latter stated 
that perception occurred due to pressure on the eye that is 
!!) 
caused by reflected light of the object seen. This theory 
was first established by Albazen in 1039. Other studies in 
the sixteenth cennury were by Boyle in 1663: studies of tbe 
~ 
after image ; Grimaldi in 1665: the first theory of light 
i/Gibson, p. 15. 
g(Boring, 1942, p. 100. 
~E. G. BoBing, A History of Experimental Psychology 
(New York, 1929), pp. 159 and 1b4. 
±(Boring, 1942, pp. 98 and 99. 
:5:1!£1.9.·· p. 157· 
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11 
waves ; Mariette's studies of indirect vision and hie 
gJ 
discovery of the blind spot ; and finally Newton's theory of 
21 light in 1672. In 1690 Locke, who became the leader of the 
Empiricists, published his theory of perception: 11 The mind is 
. y 
blank, and all knowledge is perceived from the senses." 
During the eighteenth century there was only a slight 
advance in the psychophysiology of vision. Most of the etudie 
were concerned with whether visual perception is innate or 
learned. Does the eye reflect the outside world, or is the 
~ image constructed by the mind? 
New·ton' s studies in the early part of the century added 
a new dimension to the study of vision. Geometrical optics 
~ helped to clarify the phenomenon of binocular vision. It had 
been thought that in binocular vision one eye was predominant. 
Also, from this point in history, the term space perception 
• 
referred to geometrical space perception. 
7/ 
In 1710 Berkeley published hie New Theory of Vision. 
It was concerned with the perception of distance in relation t 
convergence. He felt that the eye muscles receive the 
sensation, and that they are primarily responsible for the 
Ibid., p. 99. 
Ibid., p. 171 • 
.Ibid. ' p. 1 02. 
Ibid., p. 5. 
Gibson, p. 114. 
Boring, 1 929, p • 1 02. 
Ibid., pp. 179, 183, and 184. 
01_0 
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perception of distance. He stated that actual size is not 
perceived, and that judgement of distance must be learned. 
Another theory included was that no idea is common to two 
senses. The study was theoretical and without scientific 
bases. Its importance lies in the fact that it was conducive 
to many future studies on vision. 
In 1759 Porterfield introduced a fairly accurate theory 
.. 
on the perception of distance; 
.11 
the theory was more completely 
seveloped by Young in 1793. He concluded that accommodation 
is due to changes in the curvature of the lens. 
The last significant discoveries of the century were made 
by Dalton and Thompson in 1794. Dalton found that there is 
a difference between the perception of color and tbe percept-
Y 
tion of space. Thompson conceived tbe first true understand-
2/ ing of contrast. 
The nineteenth century bas contributed more to the study 
of vision than any other period. The number of studies made. 
and works published are too great to mention in this study. 
The anatomy of the eye was we~l understood by the turn of the 
!±1 
nineteenth century. 
The German Psychologists did most of the significant work 
1/Boring, 1942, pp. 108 and 109. 
g,')bid. 
3/fbid.' p. 166. . 
!fi3'0ring, 19M, P. 97 . 
()j_1 
• 11 in the nineteenth century. In studying this period three 
names are outstanding: Muller in the early part of the 
century and Herring and Hemholtz in the latter part of the 
century. These three men constructed the groundwork and 
furnished the leadership for the myriad of other studies 
completed during the century. These studies gave a scientific 
base to the theories conceived in previous centuries. Studies 
of indirect vision, fields of vision, the horopter, and 
optical illusions; binocular vision, monocular vision, seen 
movements, and dual vision; space perception, convergence, 
apparent visual size, stereoscopic vision, accommodation, 
local signs, and depth perception; color perception, color 
~ contrast, brightness, the color fields, and adaptation; the 
span of apprehension and after images; the anatomy and 
• 
physiology of the eye, the theory of inverted images, stim-
ulus and response, visual sensations, and the focal length 
of the eye; the relationship of these factors to each other 
and to other facsors; and a history of the development of y 
the study of vision were completed. Hemholtz summarized the 
results of these studies in his three volumes entitled 
21 j'hysiologische Optik. They were published in the second half 
of the nineteenth century and are still accepted as sound 
1/Boring, 1942, p. 116. 
g(Ibid., pp. 3 to 303. 
yrbid., P· 118 • 
()j_2 
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texts on vision. The basic premises of vision as a sc~ence 
were established in the nineteenth century. The study of 
vision bas been continued in the twentieth century, but the 
works are insignificant compared to those in the nineteenth 
century. 
Vision Screening Devices 
has been established between 
• 
A definite relationship 
~ . 
Stump (1952) found· vision defects and accademic performance. 
that this relationship existed in a study made of the vision of 
. y 
good and ~air students. Kephart found this relationship and 
also extablisbed the fact that correctionoof vision impairments 
leads to better accademic achievement • 
The vision screening devices are used to determine 
whether a vision defect exists, but they do not meaBure the 
degree of the defect. This is the responsibility of the 
ophthalmologist. 
There are a number of devices that can be used for vision 
screening. The following methods of vision y 
tested in the Orinda Study~ 
Symptoms Inventories 
Observation 
screening were 
. 
• 
. 
. 
1/Ciarke, p. 77. 
g(Ibid. 
~· Blum, H. B. Peters, and J. W. Bettman, Vision 
Screening for Elementary Schools; the Orinda Study (Berkeley, . 
1959), pp.~and 5 • 
()~3 
• 
• 
Otber methods 
11 Guibon, the Eames 
~ 
School Achievement 
Paper and Pencil Tests 
Visual Acuity 
Plus Sphere Test 
Cover Test 
Worth 4-dot Test 
Maddox Rod Test 
California State Recommended Procedure 
Massachusetts Vision Kit 
Telebinocular 
Ortho-Rater 
Sight-Screener 
Modified Clinical Technique 
of vision screening are the Lebensofun or y 21 
Eye Test, tbe Betts Test, and tbe Snellen 
Letter Chart. The Snellen Test was the first vision screening 
test and was developed in 1862. 
There bave baan a number of studies made to determine 
tbe reliability and validity of the various vision screening 
..5.1 . 
methods. Betts , in 1936, found that only five to forty 
i}M. M. Crane, F. M. Foote, R. G. Scobee, and E. L. Green~ 
Screening School Children~ Visual Defects (St. Louis, 1948-
1 949)' p. 1 . 
g/.Clarke, p. 85. 
~ •• p. 81. !!Jill., p. 79. 
~. Betts, The Prevention and Correction of Reading 
Difficulties (Evanston,1936), p. 15o:-
O:t4. 
I 
e: 
• 
• 
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per cent of the subjects who need referral werw screened out 
by the Snellen Test. He also found that the test does not 
appraise near point vision, the coordination of both eyes, the' 
degree of far sightedness, and that it is not effective at 
screening out astigmatism. 
II 
In 1938 Hitz, in his study, discovered that fifty per 
cent of the students screened were referred by the Snellen tes 
sixty-nine per cent by a specialist 1 s examination, and eighty-' 
nine per cent by the Betts Test. 
?} 
In the Shrewsbury Study ( 1952) of the Massachusetts 1 
Vision Kit, one third of the referrals made were over referral 
It was also concluded that the most unreliable test included 
in tbis instrument was the phoria test. 
21 
In the Danbury Study (1955) a new form of the Massa-
chusetts' Vision Kit was studied. The new forms of the test 
resulted in fewer over referrals than did the original test. y 
The New York Studies (1955) found that tbe New York 
School Vision Tester, a new model of the Ortho-Rater, was as 
effective as the Massachusetts' Vision Kit for vision screenin 
1JH. B. Hitz, 11An Evaluation of Vision Testing Methods. 
in Schools," American Journal of Ophthalmolop;y (September, 
1938), 21: 9: 1024. 
g/,Blum, Peters, and Bettman, p. 8. 
3/Ibid. 
~•• p. 9 •. 
Selected Telebinocular Studies 
Tbe te~ebinocular was one of tbe earliest commercial 
screening devices developed. The tests ure modifications of 
tbe Betts Ready-to-Read Tests tbat were developed in a series 
11 
of studies conducted during tbe 1930 1 s. Tbe current tests 
are a result of tbis research and twenty years of research and 
y' 
experience since 1940. The tests are supported by ophtbal-
2/ 
mologists and opuometrists. 
It bas been difficult to establish tbe reliability and 
validity of tbe tests because of their unique nature. Tbe 
other screening devices and most opbtbalmogists 1 examinations 
test monocular vision; whereas tbe Telebinocular Tests measure 
~ binocular vision. Studies of the relationship of tbe tela-
binocular to these other factors have resulted in low correl-
• 
!JJ 
ations because of tbe differences between tbe tests. 
Beginning in 1940, Betts studied all the previous re-
search involving tbe telebinocular. In this study be est-
ablished norms for tbe percentage of expected failures on the 
various tests. This study revealed that tbe reliability and 
21 §/ 
validity of the tests of lateral balance , visual efficiency , 
i/Betts, pp. 146 to 382. 
g/G. E. Hamilton, Medical Research on the Reliability and 
Validity 2f ~Keystone Visual-Survey ServiCe (Meadville, r§bo , 
p. 7. 
3/Ibid.,pp. 5 and 6. · 
~. pp. 1 and 2. 
~A. Betts, Data on Visual Sensation and Perception; 
Part I, Lateral ImbaliinCe "\Meadville, 1 940) , W. 23 and 24.. 
---- 2/!£1£., ~II, Visual Efficiency, pp. 55 and 56 • 
01.6 
' I 
' ' 
i 
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• 
• 
,.., 01.7 
.. 
11 
and stereopsis were high. It also revealed that visual 
efficiency increases and variability of results decreases with 
gJ 
age, and that the reliability of the test of stereopsis 
21 depends on the experience of the tester. 
Studies similar to those made by Betts were conducted in 
!if 1954 and 1955 on far point useable vision and lateral muscle 
.21 
movement. The studies established the expected areas on the 
tests. 
In Kansas, a study of 200,000 subjects revealed that the 
percentage of failures for each of the Telebinocular Tests was' §/ 
consistent at each grade level. A study by the Navy at 
Groton, Connecticut, revealed that the reliability of three 
screening devices, including tbe Telebinocular, ranged from 11 §/ 
.81 to .84. The St. Louis Study revealed that tbe Tale-
binocular is highly reliable, but that reliability varies with 
i/E. A. Betts and A. W. Ayers, Data on Visual Sensation . 
i!E.9. Perception; ~ ill• Stereopsis~advHle, 1941), pp. 33 
and 34. 
g/,Betts, Part g, p. 56. 
3/Betts and Ayers, p. 34. 
;tL. D. Glatt and M. M. Glatt, 11Evaluation of Scores of , ~arth Grade Children on the Keystone Far Pmint Useable Vision · 
Tests, 11 ru Optical Journal i!E.9. Review of Optometry (August 1'j; 1 1955) •. 
!2/L. D. Glatt and M. M. Glatt, 11Evaluation of Scores of 
O'Urtb Grade ChildTen on the Keystone Lateral Balance Tests, 11 
~ Optical Journal ~ Review of Optometry (August 1, 1954·), 
p. 37. 
§/Kansas Visual School Surveys (Meadville, 1960), Table. 
7"/ciarke, p·, 85. 
~Crane, Foote, Scobee, and Green, pp. 2 and 3 • 
• 
,, 
• 
• 
• 
1.1 
the experience of the tester. Gates and Bond found that the 
Telebinocular Teats are leas reliable with younger cbild~en. 
Although a number of studies have been conducted using 
the Telebinocular, very few have reported validity coefficients 
gj 
The St. Louis Study reports a correlation of .27 between the 
Telebinocular Teats and ophthalmologists' ratings. 
Other studies have been concerned with the effectiveness 
of the referrals made by the Telebinocular.Teata. Hitz, 
21 Sloane, and Oak found that the old model Telebmnocililar 
§/ 
Study 
made more referrals that did ophthalmic examinations. 
!±/ 5I Columbus Study , the Orinda Study , and the St. Louis 
The 
all found that the Telebinocular makes toor1many over-referrals. 
In another study it was found tbat many of tbe subjects 
referred needed vision training rather than glasses or med-
1/ i cal attention. 
Vision skills have been related to other factors beside 
accademic achievement. Studies using the Telebinocular Testa 
have revealed that there is no correlation between referrals 
1/Clarke, p. 86. 
g(Crane and others, pp. 2 and 3. 
3/Clarke, p. 85. 
!/Blum and others, p. 8. 
5/Ibid., p. 115. 
~e and others, p. 3. 
1/North Illinois Coleege of Optometry, Department of 
Research, An Evaluation of Visual Screening Teats for Grade 
School Children (Meadv1ll9, 196o), pp. 66 and 67. --
()j_8 
• 
• 
• 
11 
and economic statu.s (The St. Louis Study and The Orinda 
gj 21 
Study ). In the North Carolina Study vision was related to 
personal adjustment. 
A number of studies have been maae to determine which of 
the screening devices are most effective. In the St. Louis 
!±/ :v' §/ Study , the Orinda Study , and the Columbus Study , the 
Telebinocular was rated third in efficiency when compared to 
fhe other screening methods. In one other 
to be superior to the Massachusetts Vision 
1/Crane and others, .pp •. 2 and 3. 
g(Blum and others, p. 113. 
3/Ibid., p. 7· 
study it 
1.1 
was found 
Test • 
!/. Crane and others, p. 3. 
s/Blum and others, p. 115. 
Q/.Ibid., p. 8. 
1/North Illinois College of Optometry, pp. 66 and 67 • 
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Se£ected Studies ~ Vision ~ Motor Performance 
In the literature reviewed, there was no evidence of 
vision screening methods being used in physical education 
studies. Most of the studies have been concerned with the 
relationship of depth perception, peripheral vision, span of 
apprehension, and eye dominance to motor performance. Some 
ofi the more significant studies have been conducted by the 
.11 Russians. 
gj 21 ~1'8"! 
The studies of Olson , Coder , and the Russians revealed 
that athletes have better depth perception than non-athletes. 
21 
Coder found that athletes have better peripheral vision than 21 . 
non-athletes, and be and Olson found that athletes' span of 
apprehension is bettwr. The Russians have found that athletes 
1/A. Graybiel, E. Jokl, and C. Trapp, "Russian Studies of 
Vision in Relation to Sports," Research Quarterly (December, 
1955) 15: 1, pp. 80 to 85. . 
g/E. A. Olsen, 11 The Relationship Between Certain Psych-
ological Capacities and Success in College Athletics,~ Ed. D., 
Boston University, 1952), pp. 87 and 91. 
2/A. C. Coder, "An Inve:~rbigation of Relationships 
Between Certain Psychological Capacities and Motor Abilities of 
Athletes and Non-Athletes on the High School Level" (Ed.D., 
Boston University, 1954), pp. 117 and 118. 
YGraybiel and others, pp. 80 to 85. 
'5/Coder, p. 118. 
2/0lsen, p. 91 • 
020 
• • have better eye muscles. 11 Stewart and Moore and gj Rose found no relationship between! 
21 
Possun none with soccer 
:11' 
Possun , 
depth perception and basketball skill, 
!±/ 
skill, and Coder none with general motor ability. 
§/ 1/ 
Coder , and ~opre and Rose found no relationship between 
. §/ 
motor ability and span of apprehension. Code2; found the same, 
results with peripheral vision. The Russians , however, found; 
that peripheral vision is significant in a number of activities 
There have been studies on the relationship of eye dom-
1.2/ Sinclair and Smith found no inance to motor performance. 
relationship existed between eye dominance and the breathing 
111 
side in swimming. Leonard found a relationship between 
• i/L. W. Stewart, 11A Comparison of Three Basketball Skills; 
Tests With Two Innate Capacity Tests," (M.Ed., Boston Univer-
• 
sity, 1953), p. 26. · . 
g/W. E. Moore and J. A. Rose, 11A Study of the Correlation: 
Between Reaction Time, Dppth Perception, Visual Span of 
Apprehension, and a Basketball Ski'lls Test, 11 (M.Ed., Boston 
University, 1951), p. 47. 
2/L. W. Possun, 11A Study of the Cor:eelat!l!on Between 
Certain Innate Capacities and Soccer Skills, 11 (M.Ed., Boston 
University, 1952), p. 30. 
Ycoder,· p. 118. 
S/Possun, p. 30. 
2/Coder, p. 118. 
7/Moore and Rose, p. 47. 
~Coder, p. 118. 
2./Graybiel and others, p. 84. 
@c. B. Sinclair and I. M. Smith, "Laterality in Swimming 
and its Relation to Dominance of Rand, Ey;$l, and Foot, 11 Research 
Quarterly (December, 1957), 28: 4, p. 401. · . 
il/M. T. Leonard, 11 An Analysis of the Relationship of : 
Selected Eye-Hand Factors to Success in Eye-Hand Skill," (I!ld.Il•, 
Boston University, 1960), p. 66. . · · 
021. 
(.-• 
~; 
· ... ~ . .,.,_ ...... ..,._-.. ~--.... ·----
' I 
' ' . ~ 
blnocula:b domiD.nance and. success in eye-band skills. 
n · 11 . 
Tbell Ru.ssians bave made studies on tbe effects of 
lt 
.exercise: on vision. Tbey found tbat acuity increases up to 
• ·.· t· 
,,forty per cent after exercise, tbat tbe:re is an increase in 
. . . . !!I 
' ;,tbe size;! of tbe vision fields, and tbat exercise affects 
.lateral· :balance. Tbey found tbat no relationship exists 
·I 
.J qe~ween r~xercise and accommodation. 
i 
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i/<3-raybiel and otbers, pp. 80 to 85. 
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• 
The Subjects 
CHAPTER III 
TECHNIQUES AND PROCEDURES 
The subjects for this study were one hundred and forty-
seven tenth and eleventh grade boys, selected at random, 
from Walpole High School in Walpole, Massachusetts. The range 
of their ages was from 15 to 19. There were nine age 15; 
fifty-nine, age 16; sixty-~vo, age 17; fourteen, age 18; and 
three, age 19. 
The Experimental Period 
The testing period extended from APril 17, 1961, to June 
16, ~961. Prior to this, three weeks had been spent testing 
for the preliminary study. 
selection of the Motor Skills Tests 
--
The criterion for selecting the motor skills tests was 
that they involve nerve-eye-muscle coordination and require 
the type of large muscle movement involved in physical 
education activities. An attempt was made to .have some of the 
tests involve motor skills in which the subjects had had no 
previous experience. 
After reviewing the literature nine tests of motor skills 
were selected for a preliminary study. (See Table 1.) Some 
of them were changed slightly to meet the needs of this study. 
In the preliminary study there were twenty-four subjects 
• 
• 
• 
involved. Each subject was tested individually on each o~ the 
nine tests. The time required to test each subject on all nine 
tests was approximately twenty-~ive minutes. 
A~ter an analysis o~ the data obtained in the preliminary 
study, ~our motor skills tests were selected to be used in the 
f'inal study. They were Tests A, c, F', and H • 
. 
• 
• 
• 
025 
• 
l 
,. 
• 
Test A, 
Test B, 
Test c, 
Test D, 
Test E, 
Test F, 
Test G, 
Test H, 
Test I, 
TABLE 1 
MOTOR SKILLS TESTS 
y Basketball Dribble and Shoot* (ICnox)y 
Basketball Throw for Goal (Neilson and 
Overhand Throw at Target* (Neilson and 
oozens) 
J! Cozens) 
Cozens) Soccer Place Kick for Accuracy (Neilson and 
. 21 
Volley Ball Serve (Russell-Lange) 
ic ~ Volley Ball Wall Volley (Russell-Lange) 
11 
Lying Tennis Ball catch (Adams) y 
Ball Bounce i< (Adams) 
. 3/ 
Basketball Shooting (Adams) . 
Jil 
• * - Tests selected for the final study 
• 
:y'bonald K. Mathews, Measurement in Physical Education 
(Philadelphia, 1958), p. lb7. --
YN. P. Neilson and F. w. Cozens, Achievement Scales in • 
Physical Education Activities for Boys and Girls in Elemen~ary 
and Junior High Schools (New York, l93~PP· 19 and 20. 
- Y,Ibid-:-;-p. 22. 
4/Ibid., p. 32. 
:?J:clarke, pp. 34-9 and 350. 
'6'/Ibid., pp. 350 and 351. 
"7/Ibid., p. 354. 
Y,Ibid. 
2/Ibid • 
026 
I 
' 
• 
• 
• 
-. 
Selection of the Vision Skills Tests 
In the selection of an instrument to measure vision, the 
following factors were used as criterion: 
1. The instrument should measure a variety of vision 
skills in a short period of time. 
2. The instrument should be binocular so that it 
measures the type of vision used in the perform-
ance of physical education activities. 
rt was decided that a screening device would be the only 
type of instrument that would meet the first criterion, and 
the Keystone Telebinocular is the only vision screening device; y 
that measures binocular vision. 
The following twelve Telebinocular tests were selected to 
measure vision skills: 
Test l, Simultaneous Vision (Far Point) 
Test 2, Vertical Posture (Far Point) 
Test 3, Lateral Posture (Far Point) 
Test 4, FUsion (Far Point) 
Test 5, Useable Vision, Right Eye (Far Point) 
Test 6, Useable Vision, Left Eye (Far Point) 
Test 7, stereopsis (Far Point) 
Test 10, Lateral Pos.ture (Near Point) 
Test 11, FUsion (Near Point) 
YManual of rnstructiGrns, p. 1 • 
. 027 
' 
Test 12, Useable Vision, Both Eyes (Near Point) 
Test 13, Useable.Vision, Right Eye (Near Point) 
Test Jlt., Useable Vision, Left Eye (Near Point) 
I\fotor Skills Testing Procedure 
Control of variables. All the motor skills tests in the 
preliminary and final study were administered to each subject 
individually by the same person. All the tests were adminis-
i 
' 
tered in the gymnasium so that light and wind would not ai'i'ectj 
i 
Before the testing began the purpose of' thei the test results. 
study was explained, and it was emphasized that practice of 
any of' the skills involved in the study would make the study 
invalid, The testing of' every subject for each skill was 
completed before a new motor skills test was begun, This gavel 
the subjects an opportunity to rest between tests, thus 
eliminating fatigue as a factor that might influence results. 
rt also eliminated the possibility of' practice to a degree. 
Test A, Basketball Dribble ~ Shoot, In this test the 
ball is placed on a starting line, The subject stands bev~nd 
the line with his hands on his knees • On the command .s.2 the 
subject picks up the ball and dribbles back and forth through 
a line of' three chairs to the basket where he shoots until he , 
makes a lay-up shot. He then dribbles back through the line 
of' chairs alternating the same as before. When the first 
chair is reached the subject dribbles around it and repeats 
the above process. Since speed is a factor, the subject is 
I' 
II 
• instructed to perform as rapidly as p'ossible. 
To facilitate an analys~s of the data the method of 
scoring this test was changed. The scoring for the purpose of 
this study is the number of chairs passed and baskets made in y 
thirty seconds.· Enoxt:s. method of s.coring was the number of' 
seconds required to dribble through the chairs, make the 
basket, and dribble back tP~ough the chairs to the starting 
line. (See Diagram I.) 
Test g_, Overhand Throw at Target. In this test a rubber 
soccer ball is used in place of a playground baseball. ~he 
subject stands behind a restraining line and has ten trials. at 
throwing the ball overhand at a target of concentric circles. 
• with even-numbered values ranging from two to ten. 
The scoring on this test is the total score made on ten 
trials. (See Diagram II.) 
Test :E• Volleyball Wall Volley. During this test the 
subject stands behind a three foot restraining line. On the 
command go he tosses the ball underhand against the wall above: 
' 
' 
the net line. He then continues to volley the ball above this.i 
line f'or thirty seconds. If the subject loses control of' the 
ball he retrieves it and continues in the manner described 
above. Each subject has three trials. 
The scoring for the test is the number of' hits against 
the wall in thirty seconds. Balls thrown against the wall do 
YMathews, p. 16 7. 
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DIAGRAM I 
TEST A 
BASKETBALL DRIBBLE AND SHOOT 
E 
D 
A - Starting Line 
B, C, and D - Chairs 
•• > E - Point on i'loor directly below basket 
. .• 
F - Basket ;~. (-1· 
-------- Path i'ollowed by subject 
030 
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DIAGRAM II 
TEST C 
OVERHAND THROW AT TARGET 
Target 
_...., ··;._;-
-~-: 
'14-1' . 2 
3.5r1 
A - F'loor 
B - Distance between circles, 61l11 
.. 
C - Restraining Line 
D - Position of scorer 
' . 031. 
I 
I 
• not coubt as hits; neither do balls hit when the subject is 
across the restraining line no~ balls that strike the wall 
below the net line. The final score is the best score made 
• 
• 
in the three trials. (see Diagram III.) 
Test H, Ball Bounce. The subject has ten trials at 
volleying a volleyball on the end of a baseball bat. To begin 
each trial the subject holds the bat below the trademark with 
one hand and throws the ball up with the other hand. After 
this the bat may be held with one or two hands as long as 
they are below the trademark. While bouncing the ball on the 
bat the subject must remain in a circle six feet in diameter. 
The score of each trial is the numbBr of hits in 
succession up to ten. The trials terminate when the subject 
misses the ball or steps out of the circle. The final score 
is the total of the ten trials. 
other Skills Tests studied 
Test B, Basketball Throw for Goal. This is a test of 
speed and basket shooting ability. The score is the number o~ 
i 
baskets made in two minutes. All shots have to be taken out- : 
side of a ten foot restraining line drawn in an arc around the 
basket. 
Test ~· soccer Place Kick ~ Accuracy. In this test ~he 
subje~t has ten trials at kicking a soccer ball through a 
regulation goal from a distance of thirty feet. Ten points 
are given for balls going through the goal without bouncing; 
032 
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DIAGRAM III 
TEST F 
VOLLEYBALL WALL VOL~~ 
Wall 
...- 10 r·- ------""'1 B L----
A. - Restraining L:Lne 
B - Net line 
C - position of scorer 
D - Floor 
033 
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; 
five points, it the ball bounces once; two points on more thaq 
one bounce; and zero if the goal is missed. The final score 
is the total of ten trials. 
Test ~' Volleyball serve. In this test the subject has 
t·en trials at serving a volleyball into a court divided into 
sections with values ranging from one to five. The final 
score is the total of the ten trials. 
Test G, Lying Tennis Ball Catch. This test consists of 
throwing a tennis ball into the air and catching it while 
lying on the back. The score is the number of successful 
trials out of ten. 
Test I, Basketball Shooting Test. This is a test of foul 
' 
• shooting ability. The score is the number of shots made in 
twenty trials. 
• 
Vision Skills Tests Instruments 
The Telebinocular is a precision built instrument with 
lenses designed specifically for this type of testing. It has 
a wide base so that it will not move during testing. It can 
be adjusted vertically to the level of the eyes and has a 
built in light so that the lighting is constant for all 
persons tested. It also has a test card holder that can be 
moved along rods for near and far point testing. (See Diagram 
IV.) 
The Test cards. Each test is on an individual card. 
The cards are placed in test sequence in the card holder • 
034 
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A .,.,. Base 
B - vertical adjustment knob 
C - Slide adjustment knob 
D - Test card holder 
DIAGRAM IV 
T~ TELEBINOCULAR 
E - Test cards 
F - Lenses 
E 
B 
G - Position where head 
is placed 
H - Slide rods 
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' After a test is completed the card is removed and placed to the 
rear or the other cards. When all the tests are completed 
the cards are in order ready ror testing the neoct subject. 
(see Appendix .B , pp. 32 and 33.) 
The Recording Sheet. The School Survey Cumulative Record 
Form No. SA is used to record the results. The scoring sheet 
contains diagrams or the various tests, and to record the 
results a checkmark is placed in the appropriate space. The 
sheet is constructed Bo that the degree or erriciency on each 
vision skill can be recorded. Because the instrument is used , 
primarily ror screening purposes, the area ror recording test 
results is also divided into two sections, satisractory and 
• unsatisractory. (see TJl.J:;>l~e.-.2~).) 
• 
Vision Skills Test Procedure. 
General Procedure. All the testing was done by one 
person in a quiet room with dim lighting. Each subjedt was 
tested individually with no one other than the tester in the 
room. 
When the subject entered the room he was asked to sit in: 
a comrortable position with his back and head erect and his 
shoulders level. Next the Telebinocular was adjusted to the 
level or the subject•s eyes. once the subject placed his head 
in the instrument he was required to keep it there until the 
testing was completed, The tests or rar point vision were 
administered rirst. A pencil was used as a pointer to help 
036 
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the students to better understand the tests if necewsary. To 
provide consistency and accuracy in testing the procedure 
followed for each of the individual tests was that recommended 
by the Keystone View Company. (See Appendix ij, pp. 7 to J.4. ) 
Recording the Results. All the results were recorded by 
the tester. A checkmark was placed in the appropriate space 
of the record form, depending on the response made by the 
subject. (See Table 2.) 
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KEYSTONE VISUAL SURVEY TESTS 
School Survey Cumulative 
Record Form Noi'S:; 039 
For Use with No. 46 Visual Survey Telebinocular 
Narne--------~--~-~-----~-Cl-~---- Sex _________ _ Referred by -----------------------~------
Date ________________________ Teacher ______________________ _ 
Date of Birth _______ c. Age_ I .(.,._M. Age _______ GradeJ-Q. __ 
yr. mo. dn. Tr. mo. yr, mo. 
School-------------------------- City ______________________ _ 
Approved by ----------------------;------
Principal or _____ ...;. ___ .i_:.;,t" 
Wearing Glasses: Yes ____ No~ 
Snellen Standard (if desired) 
With Glasses: Right_ ___ Left_ __ _ 
Address--------------------------------- Phone ___________ _ Without Glasses: Right_ ___ Left_ __ _ 
Loft Only Right Only ••d Low Unblo Vlolon 
~~~~d Within ~ .. -;;-,:;.. ~:f:s~a UNSATISFACTORY 
--~~-"'a Black ~~~ Area Oven:onvergencQ 
Set at 
Fa. 
Point 
Teat l (DB-lOA) 
Simnlla .... ouo Violon 
(Fu Point) 
• 
T~t-4 (DB-4K) 
Point) 
T"'!" (DB-!SA) 
Colot p.,...,plion 
(Far Polnl) 
T"'t9 (DB·14A) 
ColorP~tion 
(Far Point) 
Mo~~--- T . .,;L;t,1.~~.!(DB·9B) to ,., .. .,., Pollufft Point Point) 
T~t 11 (DB-5K) 
111~~11ear Point) 
only 0 
Ql Ql 
• only 
u 
+only 
1' 
Gnly 
Ql 
• 
32 
63 
u 
only • 
• Ql 
• 
~:N:VO~: ~ <> ~ /t!f ·- :~KtL r" u~ 
7S PA1.A'"'- 75 
,. 
'" 7 Left Eye 
• Ql 
I''''''' 
• Ql 
• 
' 
10 
100~ 1~% 
+0*0000+ 
• Ql 
79 23 
92 56 
10 9 
ALL 
CORRECT 
ALL 
CORR&CT 
. 
2 
·~·~~ . <D Ql Ql 
• • 
..-:<,.,,.~ 
" " 4$ 4S ~N< VIEW CO. ~ If ·- ~:~IU£ '" u~ 
15 , .. ,,.....,.,. 7S 
,. 
\" ? Right Eye "' 
Complete directions for administration of 
these tests will be found in the manual p:ro-
vided for this purpose. : 
For Snellen Equivalents of Tests 4~, 51 6, 
12, 13, and 14 see the Manual, pp, 12 and :14. 
Copyright 1961 Keystone View Co., Meadvill~, Penna. Reproduction Positivdy Forbidden. Printed in U. S. A. 
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CHAPTER IV 
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Introduction 
CHAPTER IV 
PRESENTATION AND ANALYSIS OF DATA 
~bie study is a correlation study of tbe relationship of 
selected vision skills to selected motor skills involving 
nerve-eye-muscle coordination. Before this study could be 
started tbe motor skills tests bad to be selected. Tbie in-
volved a preliminary study in which raw data was collected. 
Tbe analysis and presentation of tbe preliminary study data 
was treated separately from tbe final data. 
Tbe method of treating tbe data for both studies was 
similar. Tbe first step in botb studies was to convert tbe 
' ~ i 
L 
I 
• raw scores into T-scores, as raw scores bave no meaning wben 
tbey are combined with other scores. T-scoree are weighted 
• 
scores tbat can be combined with and compared to otber scores. 
Once the T-scores were computed the actual analysis of tbe 
data could take place. In botb tbe preliminary study and tbe 
final study tbe relationships were studied by computing tbe 
coefficients of correlation. Tbe first step in determining 
tbe coefficient of correlation is to construct a scattergram. 
Tbe two sets of scores are then plotted on tbe scattergram, 
one set on tbe vertical axis (x) and tbe otber set on tbe 
horizontal axis (y). Actually it is two frequency distri-
butions, one vertical and tbe otber horizontal. Once tbe 
11 values of xy bave been computed, tbe following formula is used' 
ij 
' ' 
041 
• y 
• 
• 
to compute tbe coefficient of correlation. 
r = 
~x'y' 
N 
Tbrougbout tbe analysis of tbe data tbe motor skills 
tests involving nerve-eye-muscle coordination will be 
referred to as Tests A, B, 0, D, E, F, G, H, and I. (See 
Table 1.) Tbe vision tests will be referred to as tests 1, 
2, 3, 4, 5, 6, 7, 10, 11, 12, 13, and 14. (See Table 2.) 
i/Henry E. Garrett, Elementary Statistics (New York, 
1960), p. 116 • 
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The Preliminary Study 
Nine motor skills tes·ts were studied in the preliminary 
study. Itt would have been impossible to use all nine tests in 
the final study because of the amount of time required to adm-
inister them. The purpose of the preliminary study was to 
determine the motor skills tests with the highest validity. 
These would be used in the final study. 
The raw data was obtained from the raw scores of twenty-
four subjects on each of the nine tests. (See Table 1, AppendiJt 
A.) These raw scores were converted into T-scores so they 
could be analyzed. (See Table 3.) 
043 
I 
.. 
" 044 
' 
: 
' 
• ' TABLE 3 
' 
CONVERSION TABLE OF THE MOTOR SKILLS TESTS 
' RAW SCORES INTO T-SCORES 
TEST A 
-
Cum f below Cum % f below 
cum • t on mid- + t on mid- I 
Intervals f f point point T-Score 
16 - 17 5 24 21.5 89.58 63 
14 - 15 3 19 17.5 72.92 56 
12 - 13 5 16 13.5 56.25 52 
10 - 11 3 1 1 9.5 39.58 47 
8 - 9 1 8 7-5 31.25 45 
• 
6 - 7 1 7 6.5 27.08 44 
4 - 3 6 4.5 18.75 41 5 
2 
- 3 3 3 1 ·5 6.25 35 
TEST B 
14 - 15 1 24 23.5 97.92 70 
12 - 13 2 23 22 91.67 64 
10 - 11 1 21 20.5 85.42 61 
8 
- 9 ~ 20 gr;s $9.*7 56 
6 ""'·' 7 7 18 14.5 60.42 53 
' 4 
--5 2 1 1 10 41.67 48 
2 --3 6 9 6 25.00 43 
0 --1 3 3 1 ·5 6.25 35 I 
i 
• 
' 
i 
• 
' 
' 
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• TABLE 3 (continued) 
' 
TEST 0 
cum r beJ.ow cum f& r oeJ.ow 
cum + t on mid- + t on mid-
Intervals f f point point T-Score ' 
80 - 84 2 24 23 95.83 67 
75 - 79 0 22 22 91.67 64 
70 - 74 2 22 21 . 87.50 62 
65 - 69 3 20 18.5 77.08 57 
60 - 64 2 17 16 66.67 54 
55 - 59 6 15 12 50.00 50 
50 - 541t 2 9 8 33·33 46 
• 
45 - 49 2 7 6 25.00 43 
40 --44 4.5 18.75 41 1 5 
35 - 39 0 4 4 16.67 40 
30 
- 34 1 4 3.5 14.58 39 
! 
25 - 29 3 3 1 • 5 6.25 35 
' ! 
' 
! 
! 
' 
• ! 
; . 04.:6 
• TABLE 3 (continued) 
TEST D 
cum f below cum% f below 
cum + t on mid- + t on mid-
Intervals f f Eoint :EOint T-Score 
100 - 104 2 24 23 95.83 67 
95 - 99 22 21.5 89.58 63 
90 - 94 3 21 19.5 81.25 59 
85 - 89 4 18 16 66.67 54 
80 - 84 3 14 12.5 52.08 51 
75 - 79 3 1 1 9.5 39.58 47 
70 - 74 1 8 7.5 31.25 45 
• 
65 - 69 3 7 5.5 22.92 43 
60 - 64 2 4 3 12.50 38 
55 - 59 2 1.5 6.25 35 
50 - 54 1 1 .5 2.08 30 
• 
" 
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• TABLE 3 (continued) 
I TEST E 
cum f beiow cum% f below 
cum + t on mid- + t on mid-
Intervals f f point point T-Score: 
36 - 38 1 24 23.5 97.92 70 
33 - 35 0 23 23 95.83 67 I 
30 
- 32 5 23 20.5 85.42 61 
27 - 29 3 18 16,5 68.75 55 i 
! 
24 
- 26 2 15 14 58.33 52 
! 
21 - 23 4 13 11 45.83 49 
18 - 20 2 9 8 33.33 46 
' 
' 
• 
15 - 17 3 7 5.5 22.92 43 ! 
12 - 14 2 4 3 12.50 38 
9 - 11 1 2 1 .5 6.25 35 i 
' 
6 8 0 1 1 4.16 33 ! -
' 
3 - 5 1 1 .5 2.08 30 
' 
! 
I 
' 
' 
' 
' 
' 
! 
• 
-
' 
' 
,...~--~-
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• TABLE 3 (continued) 
TEST F 
cum f below cum % f below 
cum + t on mid- + t on mid-
Intervals f f point point T-Score ; 
45 - 47 1 24 23.5 97.92 70 
42 
-44 1 23 22.5 93.75 65 
39 - 41 1 22 21.5 89.58 63 ' 
i 
36 - 38 3 21 19.5 81 .25 59 i 
! 
33 
-
35 3 18 16.5 68.75 55 ' 
I 
30 - 32 1 15 14.5 60.42 53 
27 - 29 6 14 1 1 45.83 49 
24 --26 3 8 4.5 18.75 41 i 
• 21 - 23 2 5 4 16.67 40 
18 - 20 0 3 3. 12.50 38 
15 - 17 0 3 3 12.50 38 
12 = 14 3 3 J;.5 ~.~5 35 
' 
' 
' 
' 
• 
I' 
H 
' 
' 
' 
-~ _. J)49 
' 
., 
', ~ 
,.. .. -.,..,.,.,..,... 1W~~- . ...... -' . <"--·~·>• .. -· • -~-- '.,.,, ... "·----~ 
•"' 
I ll - 'J;A,B;J?.:E; 3. ( con:ti<nu,_e.d) 
( h 
':QEJ:\')1 G 
' li ' (' 
~ ~- . T[' . · ''C:umf 'fl' q.e!J!:o,W:I CUJl!' fO. :fr""'beWo~wf 
QUID -1< f ono miid1,.· + ~- on, mdJd,.._, Inteirv:a;]~: f f.' l:>O;:I:nt ' POil.'nt T,,.. fitco'r e:; 
~--~-
'! ' . 
9, ' ' 4 24 22· 91.67 6.4 ·, ' 
• : 
13· r 0 20· 20; ... .; 133.-33 6o: 
7' 11 3; 20 113 .,5 7:7 •. 013 57 
' 6_, J 7• 17 13,.5 56 .. 25 52 ~' 2 10 ·g. 37.50 47 I. ,_ I 
' 4< '] 3 13 6.-5 27._013 44 
I 4 1'6.67 40 3i I a 5 I 
I 
•• 
2 j!j l 
' 
2.5 1.0.4-2 37 
ef ! 1 ~-- 2 2 1 ·4.16 33 " -. ' ,, 
tjr TEST H _ .·,:· ---. ·' ~- ·.:.; :-. _ 
65 -~ 69 I 1 24 23.5 97.92 70 
' 60 
-
64 1•1 0 23 23. 95.133 67 
55 - 59 h 0 23 23 95.133 67 i I 
50 54 I 0 23 23 9.9.133 67 
' I ' 
' 45 49 ' 139.513 63 
- :I 3 23 21 ,5 
! 40 
-
44 i! 2 20 19 79.17 513 .. r· ., 
l: 35 39 .i 2 113 17 70.133 55 ,... ' ;, 
' 
I 
.! ' 34 ' 16 62.50 53 ;- 30- ;- 2 15 
• 
! 
25 ;--29 I 3 14 12 .• 5 52.013 51 
' 
' 
1:. 20 24 
' 
2 1 1 10 41 .67 413 f,', ' 
-1 
'' ~-....,. ___ ~_ --~-,------ 9' 9 4.5 113.75 41 •• 15 - J9,. <=< 7' ----rr --"r'. . -
, ' 
.. 
" ;; ' . 
' i 
l 
,j ._., ___ _.,;,:_-,._;,__· 
:! 
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• TABLE 3 (continued) 
TEST I 
cum f below cum % f below 
cum + 1; on mid- + t on mid-
Intervals f f J20int Eoint T-SCORE'. 
9 4 24 22 91.67 64 
8 1 20 19.5 81.25 59 
7 3 19 17·5 72.92 56 
6 4 16 14 58.33 52 
5 4 12 10 41.67 48 
4 1 8 7.·5 31 .25 45 
3 6 rt 4 16.67 40 
• 
2 1 1 ·5 2.08 30 
11 ,i~": ':' Garrett's T-score conversion table was used in 
computing tbe T-scores. 
' 
• I 
V=*lrul·, p. 154 • 
• 
• 
• 
Once the raw scores were converted into T-scores, the 
analysis of the data could be pegun. The total of the T-scores 
for all nine motor skills tests was selected as the criterion 
of validity. (See Table 2, Appendix.) The coefficients of 
correlation of each of the nine tests and the total of the 
T-scores were then computed. 
Tests A, C, F, and H were selected to be used in the final 
study. An r of .70 or above is considered a high coefficient 
11 
of correlation , and these four tests were the only tests 
that had coefficients of correlation of at least .70. All of 
the tests correlated above .LJo which is considered "substantial 
gj 
or marked 11 • (See Table 4.) 
i/Ibid., p. U6. 
~. 
JJ:...STON U;\!Jvl:.;..::-;1 ~··, 
Jin'j_CATION LIBKA'<\ 
. 
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• TABLE 4 
MOTOR SKILLS TESTS VALIDITY COEFFICIENTS OF CORRELATION 
COEFFICIENT OF CORRELATION OF COEFFICIENT OF 
THE TOTAL OF THE T-SCORES CORRELATION 
AND: 
Teat A • 728~* 
Teat :B • 636lH~ 
Teat c *l~ • 70[/i 
Teat 12 • 409l~ 
Teat E • 685lf* ' 
Teat F • 737lH~ 
Test G .694** 
• 
Test H • 721lH~ 
• 450l~ Test I 
i 
* - Significant at tbe 5 % level. 
lf. * - Significant at tbe 1 % level. 11 
Tests A, c, F, and H were seleuted for tbe final study. 
(See Table 1.) 
• . 
j}!.J&.2..' p. 152 • 
• ~ Final Study 
The purpose of the final study is to determine the 
significance, if any, of the relationship of the selected 
vision skills to the selected skills invmlving nerve-eye-muscle 
coordination. Twelve vision skills and four motor skills 
involving nerve-eye-muscle coordination were studied. 
The raw data was obtained from the scores made by one 
hundred and forty-seven subjexts on twelve tests of vision 
skills and four tests of motor skills. (See Tables 11 and 12, 
Appendix A.) 
The results of the vision teats were not recorded in 
numerical form. (See Table 2.) Before the vision scores 
• could be converted into T-acores tbey bad to be given 
numerical values. The results of each of the twelve vision 
tests were given values ranging from one to ten. (See Table 
• 
11, Appendix A.) These scores were then converted into T-score. 
(See Table 5.) 
• . 
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• TABLE 5 ' 
THE CONVERSION TABLE OF THE VISION TEST 
RAW SCORES TO T-SCORES 
TEST 1 
cum f below cum % f below 
cum + i on mid- + t on mid-
Intervals f f Eoint Eoint T-Score 
10 146 14·7 74 50.34 50 
9 0 1 1 .68 25 
8 0 1 1 .68 25 
' 
7 0 1 1 .68 25 ' 
6 0 1 1 .68 25 
5 1 1 ·5 .34 23 ' 
' 
• 
' TEST 2 
10 137 147 78.5 53.40 51 
9 0 10 10 6.72 35 
8 0 10 10 6.72 35 
7 7 10 6.5 4.42 33 ' 
6 0 3 3 2.04 30 
5 0 3 3 2.04 30 
4 2 3 2 1.36 28 
3 0 1 1 .68 25 
2 1 1 .5 .34 23 
' I 
' 
• 
- 055 
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• TABLE 5 (continued) 
TEST 3 
. 
cum f below cum% f below 
cum + t on mid- + t on mid-
Intervals f f point noint T-Score 
10= 66 147 114 77-55 58 
9 35 81 63.5 4-3.20 48 
8 0 46 46 31 .29 45 
7 36 46 28 19.05 41 
6 2 10 9 6.12 34 
5 3 8 6.5 4.42 33 
4 1 5 4.5 3.06 31 
• 
3 2 4 3 2.04 30 
2 1 2 1.5 1.02 27 
1 1 1 .$ .34 23 
TEST 4 
10 126 147 84 57-14 52 
9 0 21 21 14.35 39 
8 0 21 21 14.35 39 
7 15 21 13.5 9.18 37 
6 0 6 6 4.08 33 
5 0 6 6 4.08 33 
4 5 6 3.5 2.38 30 
3 0 1 1 .68 25 
2 0 1 1 .68 25 
• 
1 1 1 
·5 .34 23 
.. l 056 
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• 
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TABLE 5 (continued) 
! 
TEST 5 
' 
cum f below cum /b f below 
cum + t on mid- + t on mid- I 
Intervals f f POint point T-Score: 
• 10 15 147 139.5 94·.90 66 
9 29 132 117 ·5 79.93 58 
8 19 103 93.5 53.61 53 
7 6 84 81 55.10 51 
6 11 78 72.5 49.32 50 : 
5 8 67 63 4·2.86 48 
4 6 59 56 38.19 47 
• 
3 9 53 48.5 32.99 46 
44 38.5 26.19 44 2 1 1 
1 11 33 27.5 11 .90 38 
0 22 22 1 1 7.48 36 
' 
I 
' 
' 
i 
' 
' 
' 
' 
i 
' 
• 
' 
_, 057 
' 
• TABLE 5 ( continued) 
TEST 6 
' 
cu.m f below cu.m % f below 
' 
cu.m + t on mid- + t on mid"'-
Intervals f f point point T-Score, 
10 25 147 1 315.5 92.86 65 
9 35 122 104.5 71 .09 56 
8 14 87 80 54.42 51 
7 10 73 68 46.24 49 
6 8 63 59 40.14 48 
' 5 7 55 51.5 35.03 46 I 
4 9 48 43.5 29.53 45 ' 
• 
3 5 39 36.5 24.90 43 
' 2 16 34 24 16.33 40 
' 1 2 18 17 11.57 38 
0 16 16 8 5.44 34 
: 
! 
' 
' 
" 
• 
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• TABLE 5 (continued) 
TEST 7 
cum f be.low cum :JO f be.low 
cum + t on mid- + t on mid-
Intervals f f J20int J20int T-Score 
10 90 147 102 69.39 55 
9 23 57 45.5 30.95 45 
8 7 34 30.5 21.76 42 
7 5 27 24.5 16.67 40 
6 1 22 21.5 14.69 39 ' 
5 2 21 20, 13.67 39 
4 2 19 18, 12.25 38 
• 
3 0 17 17. 11.57 38 
2 0 17 17 11.57 38 
1 5 17 14.5 9.86 37 
0 12 12 6 4.08 33 i 
TEST 10 
10 62 147 116 78 ·91 58 
9 24 85 73 49.66 50 
8 0 61 ''61-) t) . :.>. 41.50 48 
7 49 61 36.5 24.90 43 
6 9 12 7·5 5.10 34 
5 1 3 2.5 1 • 70 29 
4 2 2 1 .68 25 
' 
• 
' 
' 
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• TABLE 5 (continued) 
TEST 11 
cum !' below cum % f below 
cum + i on mid- + i on mid-
Intervals f f POint point T-Score 
10 122 147 86 58.50 52 
9 0 25 25 17.01 40 
8 0 25 25 17.01 40 
7 18 25 16 10.88 38 
6 0 7 7 4.76 33 
5 0 7 7 4.76 33 
4· 6 7 4 2.72 31 
3 0 1 1 .68 25 
• 2 0 1 1 .68 25 
1 1 1 
-5 .34 23 
TEST 12 
10 30 147 132 76.87 58 
9 48 117 93 63.27 53 
8 25 69 56.5 38.53 47 
7 34· 44 27 19.38 41 
6 4 10 8 5.44 34 
5 1 6 5.5 3.74 32 
4 5 5 2.5 1. 70 29 1. 
• 
I I 
' 
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• TABLE 5 (continued) ' 
TEST 13 
' 
cum f be~ow cum % f below ' 
cum + t on mid- + t on mid-
Intervale f f -point point T-Score' 
10 1 1 147 141 .s 96.26 68 
9 72 136 100 67.93 68 
8 13 64 57·5 39.21 47 
' 
7 34 51 34 23.14 43 
6 2 17 16 10.88 38 
5 4 15 13 8.85 36 
' 4 7 1 1 7·5 5·1 0 34 
• 
3 1 4 3.5 2.38 30 
2 0 3 3 2.04 30 
1 2 3 2 1.36 28 
0 1 1 ·5 .34 23 
. 
• 
. 
. 
• • ' 
• 
' 
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• (continued) TABLE 5 
TEST 14 
' 
cum f below cum % f below 
cum + t on mid- + t on mid- ' 
Intervals f f point point T-Score 
10 19 147 137. 5= 93.54 65 
9 40 128 108 73.47 56 
8 45 88 65.5 44·.54 49 
7 19 43 33.5 22.80 43 
i 
6 5 24 21.5 14.69 39 i 
5 11 19 13.5 9.18 37 
' 
4 3 8 6.5 4.42 33 
• 
3 3 5 3.5 2.38 30 
2 1 2 1.5 1 .02 27 
' 
.34 1 1 1 ·5 23 
Garrett• s .11 T-score conversion table was used in 
computing the T-scores. 
' 
i 
' 
• 
}7Ib1d., p. 154 • 
' 
' ' 
;~· .. 
.. 
062 
I 
-
'• After tbe vision test 
I 
raw scores bad been converted to ! 
T-scores, tbe motor skills tests ra"r scores were converted 
into T-scores. (see Table 6.) 
· .. 
TABLE 6 
CONVERSION TABLE OF THE MOTOR SKILLS TESTS INTO T-scores 
r 
TEST A 
cum % f below cum f below 
cum + t on mid- + t on mid-
Intervals f f point point T-Score 
20 - 21 2 147 146 99.32 75 
18 - 19 8 145 141 95.99 68 
. 
,. 16 - 17 22 137 126 85.78 61 
• 
14 - 15 25 115 102.5 69.73 55 
12 - 13 39 90 70.5 47.96 49 
10 - 1 1 20 51 41 27.89 44 
8 
-
9 17 31 22.5 15.24 40 
6 
- 7 5 14 11.5 7.82 36 
4 
-- 5 5 9 6.5 4.42 33 
2 - 3 4 4- 2 1. 36 28 
, . 
.. -
i 063 
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• 
• TABLE 6 (continued) 
i 
TEST 0 
cum f below cum % f below 
cum + 1a on mid- + 1a on mid-
Intervals f f point point T-Score _ 
. 
80 
- 84· 5 147 144.5 98.30 71 
75 - 79 f:l 142 139 94.56 66 
70 - 74~·-.·· 9 136 131 .5 89.46 63 
i 
65 - 69 16 127 119 80.95 59 
. 
60 - 64 18 69.39 ' 1 1 1 102 55 
55 - 59 25 93 80.5 55-52 51 
50 - 54 26 68 55 37.41 47 
45 - 49 15 42 34.5 23.48 43 
• 40 - 44 10 27 22 15.03 40 
35 --39 4 17 15 10.20 37 
30 - 34 9 13 8.5 5.85 34 
25 - 29 3 4 2.5 1.70 29 
20 - 24 0 1 1 .68 25 
' 
15 - 19 0 1 1 .68 25 I 
10 - 14 1 1 
-5 .34 23 ' ' 
' 
'. 
' 
• 
' 
., 
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TABLE 6 (continued) ' 
i 
TEST F 
cum f below cum% f below 
cum + t on mid- + t on mid-
Intervale f f point point T-Score 
51 - 53 1 147 146.5 99.66 77 
48 
- 50 5 146 143.5 97.62 70 
45 - 47 4 141 139 94.56 66 
42 - 44 6 137 134 91 • 18 64 
39 - 41 12 131 125 85.10 60 
36 - 38 18 119 110 74.83 57 
33 - 35 14 101 94 63.95 54 
30 - 32 16 87 79 54.42 51 
• 41.16 27 - 29 21 71 60.5 48 
I 
24 26 13 50 43.5 29.53 45 ' - ' 
21 
- 23 17 37 28.5 12.52 39 
1~1- 20 6 20 17 11 .57 38 
15 --17 6 14 1 1 7.48 36 
12 --14 6 8 5 3.40 32 
9 --+1 2 2 1 .68 25 
I 
i 
' 
I 
• 
' I 
' 
---
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• TABLE 6 (continued) ' 
TEST H 
cum f below cum % f below 
cum + t on mid- + t on mid-
Intervals f f "POint point T-Score 
70 - 74 1 147 146.5 99.66 77 
65 - 69 1 146 145.5 98.98 73 
60 - 64 0 145 145 98.64 72 
55 - 59 5 145 142.5 96.94 69 
50 - 54 0 140 140 95.31 67 
45 - 49 6 140 137 93.20 65 
40 - 44· 9 134 129.5 88 .,1 0 62 
• 
35 - 39 21 125 114 ·5 77.89 58 
30 --34 27 104 80.5 55.52 51 
25 - 29 27 77 63.5 43.20 48 
20 - 24 26 50 31/i 25.24 43 
15 - 19 23 24 12.5 8.51 36 
10 - 14 1 1 .5 .34 23 
11 ";;·· Garrett's T-score conversion table was used in 
computing tbe T-scores. 
1/Ibid • 
• ! 
I 
' 
-' 
' ~·'" 
-i 
The only scores used in the analysis of the data were 
T-scores. Wben scores are mentioned, whetber they are vision 
scores or motor skills scores, the referral means T-scores. 
The analysis of the data is divided into two sections, 
Secti9n A and Section B. In Section A the relationship of 
the selected motor skills involving nerve-eye-muscle coordin-
ation to individual vision skills and to various combinations 
of vision skills was studied. (See Table 12, Appendix A.) 
In each of these stu.dies the T-scores of the vision tests, 
either combined scores or separate scores, were correlated 
with the total of the T-scores of the motor skills in tests 
A, C, F, and H. In 8ection A, to avoid confusion, these 
tests will be referred to as 11 tbe motor skills tests 11 • 
In Section B the relationship of the T-scores of each of 
tbe selected motor skills tests involving nerve-eye-muscle 
coordination and the total of tbe vision test T-scores was 
studied. The motor skills tests will be referred to as Tests 
A, C, F, and H, and referral to the vision test will mean all 
the vision tests. 
Section A 
The first step in the analysis was to determine tbe 
relationship of the twelve vision skills to the motor skills. 
To determine this relationship the coefficient of correlation 
of vision tests l to 7 and 10 to 14· and the motor skills test!j 
was computed. A definite relationship was present although 
066 
• it was slight. 
The next step was to determine the relationship of each 
of the vision skills to the motor skills. The purpose of 
these studies was to determine whether certain vision skills 
have more influence on the performance of the motor skills 
than do others. 
' 
The vision skills simultaneous vision and vertical posture 
could not be studied separately. All the subjects but one 
made perfect scores on vision test 1, and all but ten subjects 
made perfect scores on vision test 2~ (See Table 11, Appendix 
A.) 
The first vision skill studied individually was lateral 
• posture.- The purpose of this study was to determine the 
relationship of lateral posture to the motor skills. To 
determine the relationship the coefficient of correlation of 
vision test 3 and 10 and the motor skills tests was computed.' 
The study revealed a positive correlation, but it was so low 
that it was negligible. 
• 
The next relationship studied was between the motor skills 
and the vision skill, fusion. To determine the relationship 
tbe coefficient of correlation between vision tests 4 and 11 
and the motor skills tests was computed. The coefficient of 
correlation was positive, but it was even lower than tbe 
.previous coefficient of correlation. 
Visual acuity (useable vision) was the next vision skill 
067 
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• 
studied. First the relationship of far point visual acuity 
was studied. The coefficient of correlation of. vision tests 
5 and 6 and the motor skills tests was computed. It was 
positive but very low. 
Next near point visual acuity and the motor skills were 
studied. The coefficient of correlation of vision test 12 
and the motor skills tests was computed. As in far point 
vision the coefficient of correlation was very low. 
To further study the relationship of acuity to the mo~or 
skills, a study was made of the relationship of both far point 
and near point acuity to the motor skills. To give near point 
and far point vision equal weight, the mean of vision tests 
5 and 6 was used. (See Table 12,.Appendix A.) The coefficient 
of correlation was computed from the mean of vision tests 5 
and 5 plus vision test 12 and the motor skills tests~ The 
coefficient of correlation was significantly high but still 
negligible. 
The next study was of the relationship of stereopsis to 
the motor skills. The coefficient of correlation of vision 
test 12 and the motor skills tests was computed. The coeffic-
ient of correlation was slight, bu.t it was higher than those 
in the previous studies. 
After depth perception was studied, the relationship o~ 
far point vision to the motor skills was studied. In this 
study six types of far point vision were combined. The mean 
. 
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• of vision tests 5 and 6 was used so that each of the vision 
skills would have equal weight. The coefficient of correlation 
of vision tests 1, 2, 3, 4, 7, and the mean of 5 and 6 and the 
motor skills tests was computed. This study revealed a pos-
itive correlation that was @ignificantly higher than the rest 
of the studies. 
The study up to this point seemed to indicate that 
combinations of vision skills test scores correlated higher 
with the motor skills than did the singular vision skill test 
scores. There was also an indication that the relationship 
of acuity to the motor skills was very low. (See Table 7.) • 
The next study was of the relationship of all the vision 
• tests, except tests of acuity, to the motor skills. A coeffic-. 
ient of correlation of vision tests 1, 2, 3, 4, 7, 10, ana 11 
and the motor skills tests was computed. The coefficient of 
correlation was higher than all the coefficients except for far 
point vision. The results of this study and the study of far 
point vision indicated tha£ the highest correlation could be 
obtained by studying the far point vision teats, with the 
exception of the tests of acuity. 
• 
The purpose of the following atudy was to prove or dis-
prove this hypothesis. The study was of the relationship of 
the far point vision tests, except for the tests of acuity, to 
the motor skills tests. The coefficient of correlation of 
vision skills tests 1, 2, 3, 4, and 7 and the motor skills 
. 
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'~ tests was computed. This coefficient of correlation was the 
·~ 
,. 
second highest obtained. in the study; only the tests of far ' 
point visiqn correlated higher. 
Table 7 contains the results of the stu.dies of the 
relationship of the vision skills to the motor skills, 
TABLE 7 
SUMMARY OF THE STUDY OF THE RELATIONSHIP 
OF THE VISION SKILLS TO THE MOTOR SKILLS 
STUDY COEFFICIENT 
NO. TYPE OF ViiSION STUDIED VISION TEST ( s) CORRELATION 
1 • All Types 1 to 7 and 10 .200* 
to 14 
2. Lateral Posture 3 and 10 .158 
3. Fusion 4 and 1 1 .129 
4. Acuity (far point) 5 and 6 .120 
§1. Acu.ity (near point) 12 .125 
.(). Acuit) (far and near 12 and mean of .176* 
point 5 and6 
({:. Stereopsis 7 .220* 
8. Far Point 1 ,2,3,4,7, and • 256*if 
mean of 5 and 6 9. Near Point 10,11, and 12 .24o** 
10. All but acuity 1 ,2,3,4,7, 10,and .246** 
1 1 
.247** 11. Far point (except for 1 ,2,3,4,and 7 
acuity) 
if - Significant at the 5% level 
*if -Significant at the 1% level 
Studies 2, 3, 4, and 6: 
OF 
' 
' 
' 
i 
' 
' 
' 
i 
' 
! 
' 
' 
' 
5, The results are negligible. 
Studies 1 , 7. 8, 9, 10, and ll:Positive correlations exist. 
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• Section~ 
Section B is a further analysis of the data collected. 
The purpose of this section is to determine the relationship 
of each of the motor skills tests to the vision tests. More 
specifically the purpose is to determine whether there might 
be cert&in types of motor skills involving nerve-eye-muscle 
coordination that are more closely related to vision than 
others. Each of the motor skills studied in this study 
included large muscle activities, but they were all different.; 
The relationship of the motor skills test to the vision 
skills tests was determined by computing a coefficient of 
correlation between each of the motor skills and the vision 
• skills tests. (See Table 8 for the results.) 
The study revealed that ~lmost no correlation existed 
between motor skills tests F and H and the vision skills tests. 
It also revealed that positive correlations, although they are 
slight, exist between tests A and 0 and the vision skills 
tests. It is interesting to note that far point vision is a 
factor in tests A and 0, but it is not in tests F and H. 
The vision skills tests are primarily tests of far point 
vision. 
071. 
'' 
072 
-
• 
• TABLE 8 
RELATIONSHIP OF EACH OF THE MOTOR SKILLS TESTS 
' 
TO THE VISION SKILLS TESTS 
' 
~OEFFICIENTS OF CORRELATION 
' F THE VISION SKILLS TESTS COEFFICIENT OF 
• !AND: CORRELATION 
Motor Skills Test A .218* 
Motor Skills Test c .185* 
Motor Skills Test F .091 : 
i 
Motor Skills Test H .057 
• 
I< - Significant at tbe 5% level. 
' 
• 
' 
' 
i 
' 
! 
i 
• 
i 
' 
~7','"1. 
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CHAPTER V 
• 
• 
• 
• 
Summary 
CHAPTER V 
SUMMARY AND CONCLUSIONS 
' '. 074 
The purpose of this study was to determine the relation-
ship of selected vision skills to selected skills involving 
nerve-eye-muscle coordination. The subjects for the study 
were 147 high school boys. 
The research involved a preliminary study and a final 
study. The purpose of the former was to select the motor 
skills for the final study. The motor skills used in the 
final study were: 
1. Basketball Dribble and Shoot 
2. Overhand Throw at Target 
3. Ball Bounce 
4. Vollewball Wall Volley 
The Keystone Telebinocular was used to test the vision 
skills in the final study. The vision skills studied were: 
Far Point 
Simultaneous vision 
Vertical posture 
Lateral posture 
Fusion 
Useable vision (Acuity), right eye 
Useable vision, left eye 
Stereopsis 
i. 
• 
• 
Near Point 
Lateral posture 
Fusion 
• 
Useable vision, both eyes 
Useable vision, right eye • 
Useable vision, left eye ' 
' 
Conclusions ' 
' 
The following conclusions may be drawn from this study: 
' 
l. There is a significant relationship between the • 
battery of vision tests and the motor skills tests'. 
2. There is no significant relationship between 
lateral posture and the motor skills studied. 
3 • There is no significant relationship between 
fusion and the motor skills studied. 
4· There is no significant relationship between 
far point acuity and the motor skills studied. 
5. There is no significant relationship between 
near point acuity and the motor skills studied. 
6. There is a significant relationship between far 
point and near point acuity and the motor skills 
studied.;' 
7. There is a significant relationship between 
stereopsis and the motor skills studied.* 
8. There is a significan~relationship between far 
point vision and the motor skills studied. 1* 
075 
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9. There is a significant relationship between near 
point vision and the motor skills studied.** 
10. There is a significant relationship between all 
the vision skills except for acuity and the motor 
skills studied.** 
11. There is a significant relationship between the 
tests of far point vision except for acuity and 
** the motor skills studied. 
12. There is a significant relationship between the 
Basketball Dribble and Shoot Test and the vision 
skills studied.* 
13. There is a significant relationship between the 
Overhand Throw at Target Test and the vision 
skills studied. 
14. There is no significant relationship between the 
volleyball wall volley and the vision skills 
studied. 
15. There is no significant relationship between the 
Ball Bounce Test and the vision skills atud~ed. 
16. Of the individual vision skills, stereopsis 
correlated highest with the motor skills and 
fusion the lowest. 
17. The combined testa of far point vision have the 
highest correlation with the motor skills studied. 
if- Significant at the 5% level 
**- Significant at the 1% level 
076 
• 
• 
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Implications that can be drawn from this study: 
l, The two motor skills tests that correlated 
lowest with the battery of vision skills, Test F, 
Volley Ball Wall Volley and Test H, Ball Bounce, 
required near point vision; the two motor skills 
tests that correlated highest, Test A, Basketball 
Dribble and Shoot and Test :c, overhand Throw at 
Target, required far point vision. The reason 
:for this may be that there were more far point 
vision tests than near point vision tests in the 
battery ( seven far point and i'ive near point 
tests). 
2. The significant relationships established in this 
study indicate that the Telebinocular can be used 
in further physical education studies. 
Limita'trions of the study 
1 •. Because of the small sample of subjects used in 
the preliminary study, the results may not have 
been completely valid. 
2. previous experience would~affect the motor skills 
test scores • 
077 
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CHAPTER VI 
RECOMMENDATIONS FOR FURTHER STUDY 
The review of the literature revealed no indication that 
vision screening methode bad been used in physical education 
·, . 
studies prior to this study. The significance of vision to 
motor performance is accepted as fact. To meet the individual 
needs of students in physical education, all the factors that 
affect motor performance must be considered. Further studies 
are needed to establish tbe exact role of various types of 
vision in motor performance and to determine bow tbe results 
can be used in improving the physical education programs. 
Specific recommendations for further study: 
1. A study similar to this one should be conducted 
in tbe lower grades where experience in large 
muscle activities bas been limited. 
2. Studies of this nature should be made using other 
vision screening methods • 
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• TABLE 5f 
PRELIMINARY STUDY 
MOTOR SKILLS TESTS RAW SCORES 
NO. TEST A TEST B TEST C TEST D TEST E I 
;L. 16 0 66 8o 29 
2 15 12 70 87 22 
3 11 7 62 77 28 
4- 4- 4- 58 80> 16 
5 12 9 68 85 28 
6 10 3 26 72 15 
7 3 3 52 77 15 
• 
8 3 6 26 57 14-
9 14- 8 82 90 32 
10 13 '( 54- 100 20 
11 16 10 66 65 38 
12 17 12 56 85 31 
13 14- 1 4o· 77 23 
• 
14- 3 2 32 101[)1 9 
15 9 7 4-6 90 31 
16 12 6 26 54- 13 
17 12 15 56 82 21 
18 4- 7 56 62 25 
19 17 7 80 90 32 
20 7 3 58 66 5 
• 
' 
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• TABLE 9 (continued) 
PRELibiTNARY STUDY 
MOTOR SKILLS TESTS RAW SCORES 
I.JR..:>JO. 
NO. TEST A TEST B TEST C TEST D TEST E 
21 16 4- 72 67 23 
22 12 3 62 95 31 
23 10 3 58 62 19 
24- 5 0 46 85 25 
• 
• 
i 
i 
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• TABLE 9 
PRELIMINARY STUDY 
MOTOR SKILLS TESTS RAW SCORES 
-~ I NO. TEST F TEST G' TEST H TEST I ' 
1 36 6 19 5 
2 34 9 48 6 
3 34 9 38 6 
4 14 1 15 5 
5 25 6 15 6 
6 28 3 19 3 
7 28 6 23 9 
• 
8 12 3 28 5 
9 36 6 41 9 
10 28 7 30 3 
ll 34 4 43 3 
12 31 9 66 8 
13 28 6 29 7 
14 13 5 19 6 
15 21 9 17 9 
16 37 .s 24 4 
17 41 7 48 7 
18 28 7 19 3 
19 4S 4 39 5 
20 23 2 17 7 
• 
-• 088 
• TABLE9 (continued) 
PRELIJ\'!IN.ARY STUDY 
MOTOR SKILLS TESTS RAW SCORES 
NO. , TEST F TEST G I TEST H . TEST I 
' 
I 
21 42 6 48 9 
22 28 6 33 3 
23 24 l 28 3 
24 24 4 19 2 
• 
• 
' 
i: 
,, 
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• TABLE 10 
PRELIMINARY STUDY 
MOTOR SKILLS TESTS T-SCORES 
NO. TEST A TEST B , TEST C , TEST D ' TEST E , I 
).. 63 35 57 51 55 
2 56 64- 62 54- 4-9 
3 4-7 53 54- 4-7 55 
4- 41 48 5o 51 43 
5 52 58 57 54 55 
6 47 43 35 45 43 
7 35 43 46 47 43 
• 
8 35 53 35 35 38 
9 56 68 57 59 61 
10 52 53 46 67 46 
ll 63 61 57 43 7(] 
12 63 64 5101 54 61 
13 56 35 41 47 49 
14- 35 43 39 67 35 
15 45 53 43 59 61 . 
16 52 53 35 301 38 
17 52 70 5o 51 4-9 . 
18 41 53 50 38 52 
19 63 53 67 59 61 
20 44- 43 50 43 3101 
• 
·.-;· .. 
• 090 
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• TABLE 10 (continued) 
PRELIJ\Ul'JARY STUDY 
MOTOR SKILLS TESTS T-SCORES 
1~0. TEST A I TEST B , TEST C TEST D TEST E I 
21 63 L~B 62 43 49 : 
22 52 43 54 63 61 
23 4-7 43 5o 38 46 
24 4-1 35 43 54- 52 
. 
. 
• 
. 
. 
• 
. 
• 
. 
• 091_ 
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• TABLE 1 0 (continued) 
PRELIMINARY STUDY 
MOTOR SIITLLS TESTS T-SCORES 
UA.>:;.t5 
NO. .. TEST F , TEST G TEST H TEST I TOTAL 
1 59 52 41 48 461 : 
2 55 64 63 52 519 
3 55 64 55 52 482 ; 
4 35 33 41 45 387 
5 41 52 41 52 462 
6 49 4o 41 40 383 
7 49 52 48 64 427 . 
• 
8 35 4o 51 48 370 
9 59 52 58 64 534-
1e 49 5'7 53 4o 463 
11 55 44 58 4o 491 
12 53 64 70 59 538 
13 49 52 51 56 436 
14 35 47 41 52 394 
15 40 64 41 64 470 
16 59 47 4.8 45 407 
17 63 57 63 56 511 
18 49 57 41. 4o 421 
19 70 44 55 48 520 
• 
20 40 37 41 56 384 
• . 
' 
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• TABLE 10 (continued) 
PRELHITNARY STUDY 
MOTOR SKILLS TESTS T-SCORES . 
I CASE NO. . TEST F TEST G ' TEST H TEST I • TOTAL 
. 
21 65 52 63 64. 509 
22 49 52 53 4o 4.75 
23 41 33 51 4o 389 
24 41 44 41 30 381 
• 
. 
• 
__j• 
• 
• 
• 
I 
! 
' I! 
.: 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2l 
TABLE 11 
VISION TESTS RAW SCORES 
' TEST 1 ' TEST 2 I 
10 
10 
10 
10 
10 
10 
10 
10 
9 
10 
10 
10 
10 
10 
19 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
7 
10 
10 
10 
10 
10 
10 
4 
10 
4 
10 
10 
7 
10 
10 
10 
10 
TEST 3 
9 
9 
7 
7 
7 
10 
10 
9 
10 
7 
7 
5 
7 
9 
7 
5 
10 
10 
10 
. TEST 4 . TEST 5 , 
10 
10 
10 
10 
4-
10 
10 
7 
10 
10 
10 
w 
7 
10 
10 
4-
7 
10 
10 
J.O 
7 
J.0i 
9 
6 
7 
9 
0 
9 
9 
10 
6 
0 
0 
1 
9 
l 
9 
8 
0 
8 
TEST 6 I 
7 
4- • 
9 
6 
6 
10 
0 
6 
. 
• 
8 . 
9 
5 
0 
0 
10 
9 
10 
7 
9 
8 
4 
. 
. 
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• TABLE ll (continued) 
VISION TESTS RAW SCORES 
CNO:. 
' 
TEST l . TEST 2 TEST 3 TEST 4 TEST 5 TEST 6 
22 lO lO 3 4 lO lO 
23 lO lO lO lO 2 2 
2lt- lO lO 7 lO 0 0 • 
25 lO lO 9 lO 2 lO 
26 10 lO l 10 5 0 
27 lO lO lO 10 9 9 . 
28 lO lO lO lO l 9 
29 lO lO lO lO 7 6 
· .
• 
30 10 7 9 l.O 0 1 
31 10 10 lO lO 1 2 . 
32 lO 10 7 10 1 5 
33 lO 10 10 lO 9 4 
• 
; 
34 10 10 lO 10 1 2 
35 lO 10 10 7 5 4 • 
36 lO 10 10 10 9 9 
37 10 10 10 10 3 
2 
. 
38 10 10 7 10 8 lO 
39 10 10 lO lO 9 
8 
4o lO 10 lO lO 0 3 
41 lO lO 7 10 2 2 
• 
42 10 lO lO 10 8 9 
• 
i 
' 
' 
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• T.ABLE 11 ( cont:i.nued.) . 
VISION TESTS RAW SCORES 
{JAI;)E 
NO'. TEST 1 TEST 2 TEST .3 TEST 4. TEST 2_ TEST 6 
. 
43 10 10 7 7 10 10 . 
41+ 10 10 9 10 6 3 
• : 
4-5 10 10 7 10 8 9 
4-6 10 10 7 7 9 10 
47 10 10 9 10 8 6 
48 10 7 10 10 1 9 
. 
49 10 10 10 10 3 2 
5o 10 10 10 lO 1 2 
• 
51 10 lO 7 10 Q; 9 . 
52 10 10 9 10 9 10 
53 10 10 7 7 10 10 
54 10 7 10 10 8 7 
55 10 10 10 10 9 8 
56 10 10 4 7 0 0 
57 10 lO 7 10 0 9 
58 10 10 lO 10 0 0 
59 10 7 7 10 5 4-
. 
6o lO 10 10 10 5 6 
61 10 10 10 10 9 9 
62 10 10 10 10 2 5 
63 10 10 10 10 6 8 
• ' 
i 
. 
' --
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• TABLE 11 (continued} 
VISION TESTS RAW SCORES 
-CASE 
NO •. TEST 1 TEST 2 TEST 3 TEST I!- TEST 5 TEST 6 
64 10 10 10 10 9 9 
i 
65 10 10 9 10 9 10 
66 10 10 10 10 9 10 
67 10 10 9 lO 7 9 
68 10 10 10 4 8 7 
69 10 10 10 10 8 10 
70 10 10 9 10 9 10 
71 10 10 7 7 0 (}l 
• 
72 10 10 10 10 5 9 
73 10 10 7 10 9 9 
74 10 10 10 10 9 10 
75 10 10 7 10 9 2 
76 10 10 9 10 10 9 
77 10 10 6 7 2 2 
78 10 10 10 10 2 7 
79 10 10 10 10 6 7 
80 10 10 7 lO 0 9 
81 lO 10 10 lO 2 4 
82 10 10 7 10 3 6 
83 10 10 10 10 10 lO 
84- 10 10 9 lO 0 2 
• 
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• TABLE 11 (continued) 
VISION TESTS RAW SCORES 
I G.A>:>.!!: TEST lJ.. .. NO. TEST 1 TEST 2 TEST 3 TEST 5 TEST 6 
85 10 10 7 10 (); 0 
86 10 10 1.0 l.O 0 9 
87 10 10 9 7 3 5 
88 10 10 10 lO 8 a 
. 
89 10 10 JI.O l.O 8 10 
90 10 10 9 10 6 7 
91 10 10 10 10 0 0 
92 10 10 10 10 8 7 
• 
93 10 10 9 10 8 9 
•• 
94- 10 10 10 10 6 8 
95 10 10 9 10 8 8. 
96 10 10 9 10 8 9 
97 10 10 9 10 6 9 
98 10 10 9 7 lO 8 
99 lO 10 9 lO 9 0; 
' 
lOO 10 10 10 10 9 10 
101 10 10 9 7 9 5 
• 
102 10 10 7 7 0 4 
103 10 10 10 lO 10 10 
104- 10 10 10 10 lO 10 
105 10 10 9 7 8 6 
• 
. 
. 
' 
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• TABLE 11 (continued) 
VISION TESTS RAW SCORES 
. 
""'""' NO. TEST 1 TEST 2 TEST 3 TEST !:!: TEST.;) TEST ,6 
106 10 10 7 10 en 2 
107 10 10 9 10 2 2 
. 
108 10 10 10 10 0 2 
109 10 10 9 10 7 8 
llO 1a 10 10 10 4 2 
111 10 10 9 10 9 8 
112 10 10 3 1 9 0 
ll3 10 10 7 10 3 3 
• 
114. 10 10 10 10 8 2 
ll5 10 10 9 lO 5 5 
n6 10 10 10 10 9 8 
117 10 10 9 10 6 10 
ll8 10 10 6 10 2 9 
ll9 10 10 10 10 0 0 
120 10 10 7 lO lO 9 
121 10 10 10 10 5 7 
122 10 10 10 10 6 8 
123 10 JLO 10 10 7 9 
124 10 10 10 10 9 10 
125 10 10 10 10 10 10 
126 10 10 10 10 6 9 
• 
099 . 
• TllllLE 11 {continued) 
VISION TESTS RAW SCORES 
VAul!i 
TEST 4 II NO. TEST 1 TEST 2 TEST 3 TEST z TEST 6 
127 10 10 9 10 4 7 
128 10 10 7 10 1 1 
129 5 2 2 4 1 9 
130 10 10 7 10 4 3 
131 10 10 9 10 3 At-
132 10 10 7 10 4 9 
133 10 10 9 J.O 10 9 
134 10 10 10 10 9 10 
• 
135 10 10 7 l.O 4 4 
136 10 10 10 10 10 9 
137 10 10 10 10 8 9 
138 10 10 7 7 3 0 
139 10 10 7 10 10 10 
J.4o 10 10 10 10 2 2 
141 10 10 9 10 4 5 
142 10 10 10 10 5 8 
143 10 10 lO 10 8 9 
144 10 7 5 10 l I!}J 
JJ45 lO 10 7 10 0 0 
146 10 10 9 10 3 3 
147 10 10 9 10 3 2 
• 
' 
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• TABLE 11 (continued} 
VISION TESTS RAW SCORES 
NO. TEST :"{. TEST lQ. TEST 11 TEST 12 TEST 13 TEST J..4-
1 lO 10 lO 7 8 8 
2 10 9 10 8 7 7 
3 lO 9 10 10 9 9 
4 10 9 10 ' G 9 10 
5 10 7 10 9 8 5 
' 
6 10 6 lO 8 8 7 
7 5 lO 10 8 7 8 
8 9 10 10 8 9 8 
• 
9 10 10 10 7 8 6 
10 10 10 10 9 9 10 
ll 9 10 7 7 7 7 
12 5 10 lO 4 7 4-
13 9 7 10 4- 4- 3 
14 9 5 7 7 7 5 
15 4 7 lO 8 9 7 
16 10 10 10 9 9 10 
17 0 7 7 8 5 8 
18 10 10 10 7 9 8 
19 9 9 10 9 9 8 
20 8 7 7 8 l 9 
21 10 10 10 10 9 9 
• 
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• TABLE 11 (continued) 
VISION TESTS RAW SCORES 
II NO. TEST 7 TEST 10 TEST 11 TEST 12 TEST 1'3 TEST 14 
22 10 10 10 10 10 9 
23 7 9 10 7 4 5 
24 0 7 10 6 9 8 
25 7 10 10 10 9 9 
26 0 7 lCD 7 8 1 
27 10 7 10 10 9 8 
28 10 7 10 9 10 8 
29 10 10 10 8 9 8 
• 30 1 7 10 9 7 8 
31 10 7 10 10 9 9 
32 ·- 1Q,_ 7 7 7 7 6 
33 9 9 10 9 9 9 
34 7 9 10 9 9 8 
39 9 10 10 7 7 7 
36 10 10 10 9 9 9 
37 10 10 10 10 7 10 
38 10 9 10 7 9 8 
39 10 10 10 9 9 9 
40 8 10 10 7 7 8 
41 9 7 10 8 7 4 
• 
42 10 9 10 9 9 10 
BOSTON UNIVERSITY 
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• TABLE 11 (continued) 
VISION TESTS RAW SCORES 
618E I NO; TEST :z. TEST 10 TEST 11 TEST 12 TEST 1;2 TEST 14 
43 10 7 7 10 10 10 
44 10 10 10 8 8 9 
45 10 10 10 7 8 9 
46 10 10 10 9 10 9 
47 10 7 10 9 9 5 
48 10 7 10 10 9 9 
49 9 10 10 7 7 7 
50 10 10 10 8 9 7 
• 
51 10 10 10 9 3 9 
52 10 9 7 10 9 8 
53 10 7 4 10 p 10 10 
54 10 7 10 9 8 9 
55 10 7 10 10 9 9 
56 0 4 
., 
7 4 4 5 ::, 
57 0 7 10 9 0 10 
58 1 7 10 9 9 9 
59 9 10 10 7 19 8 
' 
60 9 10 10 7 7 7 
61 10 9 10 91 9 9 
62 8 9 10 9 7 9 
63 10 9 10 9 p 9 10 
• 
• i.03 
• TABLE 11 (continued) VISION TESTS RAW SCORES 
v ... u.c. 
NO. TEST 'f TEST 3'0 TEST 1 1 TEST 12 TEST 13 TEST 14 
64 10 10 10 10 9 9 
65 10 7 10 9 9 9 
66 10 10 7 9 9 9 
67 10 10 10 8 9 9 
68 10 7 10 7 7 7 
69 10 10 10 8 7 3 
70 10 9 10 8 7 8 
71 1 6 4 7 7 7 
72 10 9 10 10 10 8 
• 73 10 6 10 7 9 9 
74 10 7 10 9 9 9 
75 10 10 10 8 9 10 
76 10 9 10 e 9 9 
77 10 7 4 7 7 7 
78 6 10 10 10 9 8 8 
79 10 9 10 9 8 9 
80 8 10 10 8 7 7 
81 9 7 7 7 9 8 
82 9 10 10 4 7 4 
83 10 10 10 10 9 9 
84 1 10 10 10 9 9 
• 
85 4 7 7 10 9 8 
c 
:tOt! 
.. 
• '.!.'ABLE 11 (continued) 
natQN TESTS RAW SOO:REB 
u.s a ... 
TES"e 14. I liOe :rsw 1. qTES:f10 WEST 11 TEST 12 TEST 13 
r 
. 
. 86 10 7 to 7 9 8 
87 9 10 10 8 7 5 
as 7 4 10 10 9 9 
89 10 7 10 7 9 8 
90 10 9 10 8 7 6 
91 0 lO 10 7 6 6 
. 
92 10 10 10 .7 4 7 
9:3 10 10 10 9 10 9 
• 94 
10 7 10 9 9 9 
95 10 10 10 7 4 7 
96 10 9 10 9 ·1 9 
97 0 , 10 10 9 7 7 
98 10 10 7 10 10 8 
99 9 7 10 8 9 10 
100 10 9 10 8 7 8 
101 8 9 10 9 l7:' 8 
102 8 9 10 9 7· a 
10, 10 7 10 8 9 8 
104 10 7 10 9 10 8 
. 
105 10 7 4 9 9 8 
106 9 7 7 9 9 7 
• I " 
. 
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• ' TABLE 11 (continued) 
VISION TESTS RAW SCORES 
l..iliO.O. 
1jll II lifO. TEST 7 TEST TEST 1 1 TEST 12 TEST 13 TEST 14 
107 10 6 7 7 7 8 
108 1 7 7 7 7 5 
109 10 7 10 7 4 8 
110 10 7 10 9 9 9 
1 1 1 9 10 10 8 9 9 
1 1 2 10 6 1 9 9 7 i 
' 
' i 
113 9 7 10 7 5 5 ' 
I 
114 9 10 10 6 7 7 
• 
115 10 7 4 9 8 8 
116 10 10 10 9 9 8 
117 10 7 10 9 9 p 8 
118 10 10 10 9 9 8 
' 
119 0 7 7 44 4 2 
120 10 7 10 10 9 10 
1 21 10 6 10 9 9 10 
122 10 7 10 9 9 10 
123 10 10 10 10 9 10 
124 10 10 10 9 7 8 
125 10 7 10 10 9 9 
126 10 10 10 7 9 8 
127 10 9 10 6 u 5 5 
• 
·. i 
' 
' 
I 
' 
' ! 
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• TABLE 11 (continued) 
VISION TESTS RAW SCORES 
v~~~ 
TEST TEST TEST 1~ II NO. TEST '1 TEST 10 1 1 12 12 TEST 
128 0 7 10 7 7 5 
129 0 6 8 7 1 9 
130 9 10 10 9 10 8 
131 10 7 10 7 6 6 
132 10 7 10 10 10 10 
133 10 10 10 10 9 9 
134 8 10 10 10 9 9 
135 10 10 10 8 8 0 7 
• 
136 10 7 10 7 7 8 
137 10 10 10 9 9 8 
138 7 10 4 10 9 8 
139 10 10 10 10 9 10 
140 10 6 10 5 5 5 
141 9 10 10 9 9 9 
142 9 10 10 8 8 10 
143 10 10 10 9 9 8 
144 0 6 7 5 7 8 
145 9 9 10 10 9 10 
146 8 9 7 10 9 9 
147 9 10 10 10 9 3 
• 
• TABLE 12 
VISION T-SCORES 
CAS~ TESTS TOTAL 
NO. 1 2 3 4 5 b 7 1 0 11 1 2 1 3 1 4 
1 50 51 58 52 51 49 55 58 52 41 47 49 613 
2 50 51 58 52 66 45 55 50 52 47 43 43 614 
3 50 51 48 52 58 56 55 50 52 58 55 56 641 
4 50 51 48 52 50 48 55 50 52 53 55 65 629 
5 5o 33 41 52 5t 48 55 43 52 53 47 37 562 
6 50 51 41 30 58 65 55 34 52 47 47 43 573 
7 50 51 41 52 36 34 39 58 52 47 43 49 552 
8 50 51 58 52 58 48 45 58 52 47 55 49 623 
• 9 50 51 41 52 58 51 55 58 52 41 47 39 595 
10 50 51 48 52 66 56 55 58 52 53 55 65 661 
11 50 51 58 52 50 46 45 58 38 41 43 43 575 
12 50 28 41 52 44 34 39 58 52 29 43 33 503 
13 50 51 41 52 36 34 45 43 52 29 34 30 497 
14 50 28 33 37 36 34 33 29 38 41 43 37 439 
15 50 51 41 52 38 65 38 43 52 47 55 43 565 
16 50 51 48 52 58 56 55 58 52 53 55 65 644 
17 50 33 41 30 38 65 55 43 38 47 36 49 525 
18 50 51 33 37 58 49 55 58 52 41 55 49 588 
19 50 51 58 52 53 56 45 50 52 53 55 49 624 
20 50 51 58 52 36 51 42 43 38 47 28 56 552 
21 50 51 58 52 53 45 55 58 52 58 55 56 643 
• 
. :107, 
. 
• TABLE 12 (continued) 
VISION T-SCORES 
CASE TESTS TOTAL 
NO. 1 2 3 4 5 6 7 1 0 11 1 2 13 14 
22 50 51 30 37 66 65 55 58 52 58 68 56 646 
23 50 51 58 52 44 40 40 50 52 41 34 37 549 
24 50 51 41 52 36 34 33 43 52 34 55 49 530 
25 50 51 48 52 44 65 40 58 52 58 55 56 629 
26 50 51 23 52 48 34 33 43 52 41 47 23 497 
27 50 51 58 52 58 56 55 43 52 58 55 49 637 
28 50 51 58 52 38 56 55 4·3 52 53 68 49 625 
29 50 51 58 52 51 48 55 58 52 47 55 49 626 
• 30 50 33 48 52 36 38 37 43 52 53 43 49 534 
31 50 51 58 52 38 40 55 43 52 58 55 56 608 
32 50 51 41 52 38 46 55 4·3 38 41 43 39 537 
33 50 51 58 52 58 45 45 50 52 53 55 56 625 
34 50 51 58 52 38 40 40 50 52 53 55 49 587 
35 50 51 58 37 48 45 45 58 52 41 43 43 571 
36 50 51 58 52 58 56 55 58 52 53 55 56 654 
37 50 51 58 52 46 40 55 58 52 58 43 65 628 
• 
38o 50 51 
39 50 51 
41 52 53 65 55 50 52 41 55 49 
58 52 58 51 55 58 52 53 55 56 
614 
649 
40 50 51 58 52 36 43 42 58 §:2 41; 4~ 49 575 
41 50 51 41 52 44 40 45 43 52 47 43 33 541 
42 50 51 58 52 53 56 55 50 52 53 55 65 650 
. 1.08 
• 
• 
• 
TABLE 12 (continued) 
VISION T-SCORES 
CASE TESTS TOTAL 
NO. 1 2 3 4 5 b 7 10 11· 12 13 14 
43 50 51 41 37 66 65 55 43 38 58 68 65 637 
44 50 51 48 52 50 43 55 58 52 47 47 56 609 
45 50 51 41 525 53 56 55 58 52 41 47 56 612 
46 50 51' 41 37 58 65 55 58 52 53 68 56 644 
47 50 51 48 52 53 48 55 43 52 53 55 37 597 
48 50 33 58 52 38 56 55 43 52 58 55 56 606 
49 50 51 58 52 46 40 45 58 52 41 43 43 579 
50 50 51 58 52 38 40 55 58 52 47 55 43 599 
51 
52 
!53 
50 51 41 52 36 56 55 58 52 53 30 56 590 
50 51 48 52 58 65 55 50 38 58 55 49 629 
50 51 41 37 66 65 55 43 31 58 68 65 630 
54 50 33 58 52 53 49 55 43 52 53 47 56 601 
55 50 51 58 52 58 51 55 43 52 58 55 56 639 
56 50 51 31 37 36 34 33 25 38 29 34 37 435 
57 50 51 41 52 36 56 33 43 52 53 23 65 555 
58 50 51 58 52 36 34 37 43 52 53 55 56 577 
59 50 33 41 52 48 45 45 58 52 41 55 49 569 
60 50 51 58 52 48 48 45 58 52 41 43 43 589 
61 50 51 58 5€! 5§ 56 5!:t 5\:1 5!3 5!3 !55 56 646 
62 50 51 58 52 44 46 42 50 52 53 43 56 597 
63 50 51 58 52 50 51 55 50 52 53 55 65 642 
:109 
' 
., 
._., 
\ 
'CASE 
NO. 1 2 3 4 
64' 50 51 58 52 
65 50 51 48 52 
66 50 51 58 52 
67 50 51 48 52 
68 50 51 58 30 
69 50 51 58 52 
70 50 51 48 52 
71 50 51 41 37 
,...., 72 50 51 58 52 
73 50 51 41 52 
74 50 51 58 52 
75 50 51 41 52 
76 50 51 48 52 
77 50 51 34 37 
78 50 51 58 52 
79 50 51 58 52 
80 50 51 41 52 
81 50 51 58 52 
82 50 51 41 52 
83 50 51 58 52 
84 50 51 48 52 
~ 
TABLE 12 (continued) 
VISION To...SCORES 
.. 
TEST§_ 
5 6 7 10 1 1 12 
58 56 55 58 52 58 
58 65 55 43 52 53 
58 65 55 58 38 53 
51 56 55 58 52 47 
53 49 55 43 52 41 
53 65 55 58 52 47 
58 65 55 50 52 47 
36 34 37 34 31 41 
48 56 55 50 52 58 
58 56 55 34 52 41 
58 65 55 43 52 53 
58 40 55 58 52 47 
66 56 55 50 52 53 
44 40 55 43 31 41 
44 49 39 58 52 53 
50 49 55 50 52 53 
36 56 42 58 52 47 
44 45 45 43 ~6 y,:r, 
46 48 45 58 52 29 
66 65 55 58 52 58 
36 40 37 58 52 58 
13 flf 
55 56 
55 56 
55 56 
55 56 
43 43 
43 30 
43 49 
43 43 
68 49 
55 56 
55 56 
55 65 
55 56 
43 43 
47 49 
47 56 
43 43 
55i ~9 
43 33 
55 56 
55 56 
TOTAL 
659 
638 
649 
631 
568 
614 
620 
478 
647 
601 
648 
624 
644 
522 
602 
623 
571 
!5'V3 
548 
676 
593 
.. 
.. 
' 
' I 
i 
I 
! 
I 
,, 
' ... 
:11.0 
' 
.. 11.1. 
• TABLE 12 (continued) 
VISION T-SCORES 
CASE TESTS TOTAL 
NO. 1 2 3 4 5 6 7 10 11 . 12 13 14 
85 50 51 41 52 36 34 38 43 38 58 55 49 545 
86 50 51 58 52 36 56 55 43 52 41 55 49 598 
87 50 51 98 37 46 46 45 58 52 47 43 37 560 
88 50 51 58 52 53 51 40 25 52 58 55 56 601 
89 50 51 58 52 53 65 55 43 52 41 55 49 624 
·. 
. 
90 50 51 48 52 50 49 55 50 52 47 43 39 586 ; 
91 50 51 58 52 36 34 33 58 52 41 38 39 542 
I 
. 92 50 51 58 52 53 49 55 58 52 41 34 43 596 I • 
• 
• 93 50 51 
48 52 53 56 55 58 52 53 68 56 652 
94 50 51 58 52 50 51 55 43 52 53 55 56 626 • 
' 
95 50 51 48 42 53 51 55 58 52 41 34 43 588 
96 50 51 48 52 53 56 55 50 52 53 43 56 619 
97 50 51 48 52 50 56 33 58 52 53 43 43 589 
98 50 51 48 37 66 51 55 58 38 58 68 49 629 
99 50 51 48 52 58 34 45 43 52 47 55 65 600 
100 50 51 58 52 58 65 55 58 52 53 55 49 656 
101 50 51 48 37 58 46 55 50 52 47 43 49 586 ' 
102 50 51 41 37 36 45 42 59 52 53 43 49 549 
103 50 51 58 52 66 65 55 43 52 47 55 49 653 
104 50 51 58 52 66 65 55 43 52 53 68 49 662 
105 50 51 48 37 53 48 55 43 31 53 !15 49 571 
• 
• 
• 
• 
TABLE 12 (continuea) 
VISION T-SCORES 
' j_1_2 
CASE TESTS TOTAL · •. II 
NO. 1 2 3 4 5 6 7 1 0 1 1 1 2 1 3 14 
106 50 51 41 52 36 40 45 43 38 53 55 43 547 
107 so 51 48 52 44 40 55 34 38 41 43 49 544 
108 50 51 58 52 36 :240 37 43 38 41 43 37 526 
109 50 51 48 52 51 51 55 43 52 41 34 49 577 
110 50 51 58 52 47 34 55 43 52 53 55 56 606 
111 50 51 48 52 58 51 45 58 52 47 55 56 623 
112 50 51 30 23 58 34 55 34 23 53 55 43 509 
113 50 51 41 52 46 43 45 43 52 41 36 37 537 
114 
115 
1 16 
50 51 
50 51 
50 51 
58 52 53 40 45 58 52 34 43 43 
48 52 48 46 55 43 31 53 47 49 
58 52 58 51 55 58 52 53 55 49 
579 
573 
642 
117 50 51 48 52 50 65 55 43 52 53 55 49 622 
118 50 51 34 52 44 56 55 58 52 53 55 49 609 
119 50 51 58 52 36 56 33 43 38 29 34 27 507 
120 50 51 41 52 66 56 55 43 52 58 55 65 644 
121 50 51 58 52 48 49 55 34 52 53 55 65 622 
122 50 51 58 52 50 51 55 43 52 53 55 65 635 
123 50 51 58 52 51 56 55 58 52 58 55 65 661 
124 50 51 58 52 58 65 55 58 52 53 43 49 644 
125 50 51 58 52 66 65 55 43 52 58 55 56 661 
126 .50 51 58 52 50 56 5!3 5!:3 §2 ~li 55 49i 627 
• 
• 
• 
CASE 
NO. 
: :n 
127 
128 
129 
130 
131 
132 
133 
134 
135 
TABLE 12 (continued) 
VISION T-SCORES 
TESTS TOTAL 
1 2 3 4 5 6 7 1 0 1 1 1 2 1 3 14 
50 51 48 52 47 49 55 50 52 34 36 37 561 
50 51 41 52 38 38 33 43 52 41 43 37 519 
23 23 27 30 38 56 33 34 31 41 23 49 408 
50 51 41 52 47 43 45 58 52 53 68 49 609 
50 51 
50 51 
50 51 
50 51 
50 51 
48 52 46 45 5S543 52 41 38 39 
41 52 47 56 55 43 52 58 68 65 
48 52 66 56 55 58 52 58 55 56 
58 52 58 65 42 58 52 58 55 56 
41 52 47 45 55 58 52 47 47 43 
560 
638 
657 
655 
588 
136 50 51 58 52 66 56 55 43 52 41 43 49 616 
137 50 51 58 52 53 56 55 58 52 53 55 49 642 
138 50 51 41 37 46 34 40 58 31 58 55 49 550 
139 50 51 41 52 66 65 55 58 52 58 55 65 668 
140 50 51 58 52 44 40 55 34 52 32 36 37 541 
141 50:: 51 48 52 47 46 45 58 52 53 55 56 613 
142 50 51 58 52 48 51 45 58 52 47 47 65 624 
143 50 51 58 52 53 56 55 58 52 53 55 49 642 
144 50 33 33 52 38 34· 33 34 38 34 43 49 471 
145 50 51 41 52 36 34 45 50 52 58 68 65 602 
146 50 51 48 52 46 43 42 50 38 58 55 56 597 
147 50 51 48 52 46 40 45 58 52 58 30 30 560 
:1i.3 
• 
'i 1.141: • 
• TABLE 12 (continued) 
COMBINATIONS OF VISION TEST T-SCORES 
CASE TESTS 
NO. 5 and 6 Mean of 1,2,3,4,7,8 10,11,12 12, Mean of 
5 and 6 Mean of 5,6 5 and 6 
1 100 50 316 151 91 
2 1 1 1 56 322 149 103 
3 114 56 313 110 115 
4 98 49 305 155 102 
5 99 50 281 148 103 
6 123 62 189 133 109 
7 70 35 268 157 82 
8 106 53 309 157 100 
• 9 109 55 304 151 96 ' 
10 122 61 317 163 114 
' 
1 1 96 48 304 137 89 
12 80 40 250 139 69 
13 70 35 274 124 64 
14 70 35 226 108 76 
15 103 52 284 142 99 
16 114 57 313 163 110 
17 103 52 271 128 99 
18 107 54 280 151 95 
19 109 55 311 155 108 
20 87 44 296 128 91 
• 
21 98 49 315 168 107 
1.1.5 
• TABLE 12 (continued) 
COMBINATIONS OF VISION TEST T-SCORES 
CASE TESTS 
NO. 5 and 6 Mean of 1 ,2,3,4;7,8 10,11,12 12; Mean of 
5 and 6 Mean of 5,6 5 and 6 
22 1 31 66 289 168 124 
23 84 42 293 143 83 
24 70 35 262 129 79 
25 109 55 296 168 113 
26 82 41 250 136 82 
27 114 57 323 153 115 
28 94 47 313 148 100 
• 
29 99 50 316 157 97 
30 74 37 257 148 90 
31 78 39 305 153 97 
32 84 42 291 122 83 
33 103 52 308 155 105 
34 78 39 290 155 92 
35 92 46 287 151 87 
36 114 57 323 113 110 
37 84 42 308 168 100 
38 118 59 308 . 143 100 
39 109 55 321 163 108 
40 79 40 293 151 81 
41 84 42 281 148 89 
• 
42 109 55 321 155 108 

' 
1.1.7. 
• TABLE i2 (continued) 
COMBINATIONS OF VISION TEST T-SCORES 
' I 
CASE TESTS 
NO• 5 and 6 Mean of 1' 2,3,4.7,8 10,11,12 12,Mean of 
5 and 6 Mean of 5,6 5 and 6 
:64 114 57 323 168 115 
' 
65 123 62 318 148 115 
66 123 62 328 149 115 
' 
67 107 54 310 157 101 
68 102 51 295 136 92 
69 118 59 325 157 106 
70 123 62 318 149 109 
71 70 35 251 106 76 
• 72 104 52 318 160 110 
73 114 57 306 127 98 
' 
74 123 62 328 148 115 ' 
75 98 49 298 157 96 ' 
76 122 61 317 155 114 ' 
' 
77 84 42 269 115 83 
78 93 47 297 163 100 
! 
79 99 50 316 155 103 ! 
i 
80 92 46 282 157 93 I 
81 89 45 301 122 86 
82 94 47 286 139 76 
83 131 66 332 168 124 ! 
! 
• 
84 76 38 276 168 96 
' 
' 
I 
i 
i 
i 
:118 
• TABLE 12 (continued) 
COMBINATION OF VISION TEST T-SCORES 
T~ c~~~ 5 ana o 
and 0~ k~~J .'~, ~; ~ 10 11 12 12, or 5 5 and 6 
85 70 35 267 139 93 
86 92 46 312 136 87 
87 92 46 277 157 93 
88 104 52 303 135 110 
89 118 59 325 136 100 
90 99 50 306 149 97 
91 70 35 279 151 76 
• 
92 102 51 317 151 92 
93 109 55 311 163 108 
94 101 51 317 148 104 
95 104 52 308 151 93 
96 109 55 311 155 108 
97 106 53 287 163 106 
98 117 59 300 154 117 
99 92 46 292 142 93 
100 123 62 328 163 115 
101 104 52 ~93 149 99 
102 81 41 262 155 94 
103 131 !)6 332 142 113 
104 131 66 332 148 119 
• 
105 101 51 292 127 104 
i.19 
• TABLE 12 (continued) 
COMBINATIONS OF VISION TEST T-SCORES 
CASE 'IlTESTS 1 2. J.:~ean 
NO. 5 ando Mean of ·1 '2, 3,4, 7 ,lr 10,11,12 12,Mean of 
5 and 6 Mean of 5,6 5 and 6 
106 76 38 277 134 91 
107 84 42 298 113 83 
108 76 38 286 122 79 
109 102 51 307 136 92 
110 81 41 307 148 94 
1 1 1 109 55 301 157 102 
112 92 46 255 110 99 
113 89 45 284 136 86 
• 114 93 47 303 144 81 
115 04 47 303 127 100 
116 109 55 321 163 108 
117 115 58 314 148 1 1 1 
118 100 50 292 163 103 
11 9 92 46 290 110 75 
120 122 61 310 153 119 
121 97 49 315 139 102 
122 101 51 317 148 104 
123 107 54 320 168 112 
124 123 62 328 163 115 
125 131 66 332 153 124 
• 
126 106 53 319 151 94 
. 1_20 
·• TABLE 12 (continued) 
COMBINATIONS OF v.iiSION TEST T-SCORES 
CASE TESTS 
NO .. 5 and 6 Mean of 1,2,3,4,7,8 10,11,12 12, Mean of 
5 and 6 Mean of 5,6 5 and 6 
127 96 48 304 136 82 
128 76 38 265 136 79 
129 94 47 183 106 88 
130 90 45 284 163 98 
131 91 46 302 136 87 
132 103 52 301 153 110 
133 122 61 316 168 119 
134 123 62 315 168 120 
• 135 92 46 295 157 93 
136 122 61 327 136 102 
137 109 55 321 163 108 
138 80 40 259 147 98 
139 131 66 315 168 124 
140 84 42 308 118 74 
141 93 47 293 163 100 
142 99 50 306 157 97 
143 109 55 321 163 108 
144 72 36 237 106 70 
145 70 35 274 60 93 
146 89 45 287 146 1021 
• 
147 '86 43 289 168 1 01 
:121 
• TABLE 12 (continued) 
COMBINATIONS OF VISION TEST T-SCORES 
CASE ' TESTS 
NO. 3 and 10 4. and 11. 1·,2,3,4, .1 ,2,3, 
7,10,11 4·, 7 
1 116 104- 376 266 
2 108 104 368 266 
3 98 104 358 256 
4- 98 104 358 256 
5 84- 104- 327 231 
6 75 82 313 227 
7 99 104 343 233 
8 116 104- 366 256 
• 9 99 104 359 24-9 
10 106 104 366 256 
1 1 116 90 352 256 
12 99 104 320 210 
13 84 104- 334 239 
14- 62 75 265 191 
15 84 104 327 232 
16 106 104 359 256 
17 84- 68 290 219 
18 91 89 336 226 
19 108 104 358 256 
20 1 01 90 334 252 
• 
21 116 104 376 256 
' 

• 1_23 
• TABLE 12 (continued) 
COMBINATIONS OF VISION TEST T-SCORES 
CASE TESTS 
NO .• 3 and 10 4 and 11 1 ,2,3,4, 1 '2, 3, 
7,10>11 4,7 
43 84 75 329 234 
44 106 104 355 256 
45 99 104. 359 249 
46 99 89 344 234 
47 91 104 351 256 
48 101 104 343 248 
49 116 104 366 256 
50 11 6 104 376 266 
• 51 99 104 359 249 
52 98 90 344 256 
53 84 68 308 234 
54 101 104 343 248 
55 101 104 361 266 
56 56 75 265 202 
57 84 104 322 226 
58 101 104 343 248 
59 99 104 331 221 
60 116 104 366 256 
61 108 104 368 266 
62 108 104 355 253 
• 
63 108 104 368 266 
:l24 
1.25 
• 
i 
' TABLE 12 (continued) 
COMBINATIONS OF VISION TEST T-,SCORES 
' 
I 
CASE TESTS 
NO. 3 and 10 4 and lT 1 ,2,3,4, 1 ,2,3, 
7,10,11 4' 7 < 
85 84 90 313 232 
86 101 104 361 266 i, 
' 
87 106 89 341 231 
88 83 104 328 251 
89 101 104 361 266 ! 
' 90 98 104 358 256 ' 
91 116 104 354 244 
• 116 104 376 266 
. ' 92 
• 93 106 104 366 256 ' ' 
94 101 104 361 266 
' 
95 106 104 366 256 
96 98 104 358 256 
97 106 104 344 235 
98 106 75 337 241 
99 91 104 341 246 ' ' 
100 116 104 376 266 
101 98 89 343 241 
102 91 89 323 221 
103 1 01 104 361 266 
104 101 104 361 266 
• 
105 91 68 315 241 
' 
1.26 
• TABLE 12 (continued) 
COMBINATIONS OF VISION TEST T-SCORES 
CASE TESTS 
NO. 3 and 10 4 and 11 1,2,3,4, 1 '2, 3, 
7,10,11 4,7 
106 84 90 320 239 
107 82 90 328 256 
108 1 01 90 329 248 
109 91 104 351 256 
110 101 104 361 266 
1 1 1 106 104 354 245 
112 64 46 266 209 
113 84 104 334 239 
• 114 116 104 366 256 
115 91 83 330 256 
116 116 104 376 266 
117 91 104 351 256 
118 92 104 352 242 
119 101 90 325 244 
120 84 104 344 249 
121 92 104 352 266 
122 101 104 361 266 
123 11 6 104 376 266 
124 116 104 376 266 
125 101 104 361 266 
• 
126 116 104 376 266 
1_27 
• TABLE 12 (continued) 
COMBINATIONS OF VISION TEST T-SCORES 
CASE TESTS 
NO. 3 and 10 4 and 11 1, 2,3,4, 1 ,2,3, 
7,10,11 4,7 
127 98 104 351 256 . 
128 84 104 322 227 
129 61 61 1 91 146 
130 99 104 349 239 
131 91 104 351 256 
132 84 104 344 249 
133 106 104 366 255 
• 
134 11 6 104 363 253 
135 99 104 359 249 
136 101 104 361 266 
137 116 104 376 266 
138 99 68 308 219 
139 99 104 359 249 
140 92 104 352 266 
14·1 106 104 356 246 
142 116 104 356 256 
143 11 6 104 376 266 
144 67 90 273 201 
145 91 104 341 239 
146 98 90 331 242 
• 
147 106 104 356 254 
:128 
• TABLE 13 
MOTOR SKILLS TESTS RAW SCORES 
I vll.>:>l!> NO. . AGE , TEST A TEST C . TEST F ' TEST H 
1 18 16 66 36 19 
2 -::.li:6 1.5 70 .34- 48 
3 16 11 62 34. 38 
4 16 4 .58 l4 15 
. 
5 16 12 68 25 15 
6 17 10 26 28 19 
7 16 3 52 28 23 
8 16 3 26 12 28 
• 
9 16 l4 82 36 41 
10 16 13 54- 28 31[} 
11 16 16 66 34 43 
l2 16 17 56 31 66 
13 15 l4 4o 28 29 
1lt- 17 3 32 13 19 
15 16. 9 46 21 17 
16 16 l2 26 37 24 
17 16 l2 56 41 48 
18 15 4 .56 28 19 
19 16 17 80 4.5 39 
20 15 7 58 23 17 
21 16 16 72 42 48 
• 
• :129 
• T.ABLE13 (continued) 
MOTOR SIITLLS TESTS RAW SCORES 
I CASE NO •. AGE TEST A TEST C TEST F TEST H 
22 16 12 62 28 33 
23 16 10 58 24 28 
24 17 5 46 24 19 
25 16 12 52 16 23 
26 17 12 54 31 18 
27 17 15 46 4o 43 
28 17 8 66 22 17 
29 17 15 6o 39 33 
• 
30 17 13 32 38 36 
31 17 16 6o 5o .34 
32 19 15 68 39 56 
33 17 12 56 24 30 
34 17 l2 . 62 33 33 
35 16 14 62 26 16 
36 19 16 56 43 39 
37 17 10 36 28 16 
38 18 12 58 17 21 
39 17 ll 66 37 35 
4o 16 8 52 41 32 
41 18 5 58 2€1 19 
42 16 12 48 20 22 
• 
, 
• ' 
i_30 
••• TABLE13 (continued) 
MOTOR SKILLS. TESTS RAW SCORES 
I CASE NO> AGE TEST A TEST C TEST F TEST H 
)f3 16 J..4 66 26 36 
411- 16 13 64 17 20 
45 15 13 54 18 33 
46 17 10 .J4 28 22 
47 16 13 68 34 20 
48 15 l2 34 25 19 
49 17 15 72 48 35 
5o 17 l2 6o 32 19 
•• 
51 16 13 32 40 27 
52 17 10 42 27 23 
53 17 20. 84 51 49 
54 17 10 56 31 28 
55 17 10 5o 26 27 
56 16 12 42 30> 57 
57 17 ll 54 22 28 
58 17 19 48. 42 34 
59 17 19 66 48 39 
6o 16 16 56 6o 26 
61 17 8 5o 36 4l 
62 16 17 76 48 36 
63 17 17 70 37 58 
•• 
• 
1.31. 
. 
. 
• TABLE1 l•3 (continued) 
. 
. 
1!0TOR SKILLS TESTS RAW SO ORES ' 
CASE II lifO. AGE . TEST A TEST C TEST F TEST H 
64 16 7 5lt- 28 16 
65 17 15 56 34 38 
66 17 13 411- 23 34 
67 18 l2 58 30 ltD 
68 17 15 411- 27 27 
69 18 ll 56 12 30 
70 18 17 '78 48 58 
7l 17 9 46 23 33 
• 
72 16 15 56 38 33 ' 
73 18 8 76 31 4-7 I 
74 18 11 52 37 29 
75 17 19 80 36 20 
76 17 18 6ft. 45 35 
77 17 12 52 30 18 
78 16 16 58 34 30 
79 1'7 9 48 28 38 
80 17 15 54. 31 44. 
81 15 16 68 30 26 
82 15 11 54 14 20 I 
83 16 15 72 36 29 
84 16 16 58 41 20 
' 
• 
I 
I 
1.32 
. 
• TABLE1li3 (continued) 
MOTOR SKILLS TESTS RAW SCORES 
. 
V1rSE 
NO. AGE TEST A TEST C TEST F TEST H 
85 15 16 5o 1J-9 35 
86 16 9 46 22 32 
87 18 9 74 22 25 
88 16 6 62 19 31 
89 16 18 62 44 70 
90 16 17 54 28 21 
91 16 13 62 4l 31 
92 16 18 62 42 46 
• 
93 16 20 62 34 42 
94 16 16 66 38 21 
95 16 16 74 38 59 
96 17 J4 78 30 32 . 
97 16 8 36 9 . llt-
98 17 13 54 15 22 
99 16 13 34 26 21 
100 17 J4 4o 31 29 
' 101 16 l4 l.j.o 37 30 
102 16 9 68 28 17 
103 16 J4 54 29 30 
104 16 ll 36 38 29 
105 16 12 70 36 24 
• 
1_33 
• T.AB~~. (continued) 
MOTOR SKILLS TESTS RAW SCORES 
vaul!. 
NO. AGE TEST A TEST C TEST F TEST R 
106 18 9 48 16 28 
107 16 11 5o 16 2ft. 
108 17 12 52 29 31 
109 17 9 68 38 33 
110 17 17 64 34 43 
111 17 9 64 18 18 
112 17 10 5o 22 26 
113 18 ll 46 9 15 
• 
114 18 8 48 13 15 
115 17 15 76 24 19 
n6 17 6 58 27 22 
ll7 17 13 82 .;13 28 
118 17 13 42 22 26 
ll9 17 l2 34 35 22 
120 17 10 52 26 27 
121 19 l2 32 31 28 
122 18 10 58 24 22 
123 16 13 68 34 20 
124 17 13 68 30 27 
125 17 l4 56 39 28 
126 17 10 10 22 22 
• 
': 
". 
1.3 
' 
• TABLE 13 (continued) 
MOTOR SKILLS TESTS RAW SCORES 
I -c;Ab.l:!i NO. AGE TEST A TEST C TEST F TEST H II 
l27 16 15 66 33 28 
128 16 12 6o 31 36 
129 15 3 4-6 25 23 
130 16 12 56 28 26 
131 17 4- 4-8 21 31 
132 16 15 36 20 26 
133 17 12 76 22 37 
134- 17 9 52 23 20 
• 
135 17 17 52 33 22 
136 16 9 52 30 27 
13'7 16 l2 64- 28 36 
138 16 l2 4-o 23 37 i 
' 
' 
17 17 72 4-3 37 ' 139 ' 
14-o 16 6 lj.o 22 30 ' 
J.l.j.1 17 13 46 37 34-
J.l.j.2 17 16 34- 4o 32 i 
J.l.j.3 17 14- 58 27 30 ' 
' 
144 15 54 41 37 
' 18 i 
' 
J.l.j.5 17 18 58 4-5 36 
J.l.j.6 17 15 56 29 34-
' 
14-7 17 18 70 39 4-o 
• 
' 
! 
:135, 
• TABLE 14 
MOTOR SKILLS TESTS T-SCORES 
CAS!!: 
NO. TEST A 
' 
TEST C TEST F TEST H TOTAL 
1 61 59 57 36 213 
2 55 63 54- 65 24.7 
3 411- 55 54 58 211 
4- 33 51 32 36 152 
5 4-9 59 4-5 36 189 
6 41+ 29 48 36 156 
7 28 47 4-8 43 166 
8 28 29 32 4-8 137 
• 
9 55 71 57 62 245 
10 49 47 48 51 195 
11 61 59 54 62 236 
12 61 51 51 73 236 
13 55 4o 48 48 191 
l4 28 34 32 36 130 
15 4o 43 39 36 158 
16 49 29 57 4-3 178 
17 49 51 6o 65 225 
18 33 51 48 36 168 
19 61 71 66 58 256 
20 36 51 39 36 162 
21 61 63 64 65 243 
• 
i.36 
• TliBLE 14(continued) 
MOTOR SKILLS TESTS T-SCORES 
NO. TEST A I TEST C TEST F , TEST H TOTAL 
2.2 49 55 48 .51 203 
23 44 .51 4.5 48 188 
24 33 43 4.5 36 157 
25 49 47 36 43 17.5 
26 49 47 51 36 183 
27 .5.5 43 60 62 220 
28 4o 59 39 36 104 
29 .5.5 55 6o .51 221 
• 
30 49 34- 57 58 198 
31 61 55 70 .51 237 
32 .5.5 .59 6o 69 243 
33 49 51 4.5 51 196 
34 49 5.5 54 .51 209 
3.5 55 55 4.5 36 191 
36 61 .51 64 .58 234. 
37 44 37 48 36 16.5 
38 49 .51 36 43 179 
39 44 .59 57 58 218 
4o l.j.o 47 6o 51 198 
41 33 51 38 36 1.58 
42 49 43 38 43 173 
• 
:137 
• TABLE14 (continued) 
II!OTOR SKILLS TESTS T-SOORES 
UA::3.1;!; 
NO. TEST A TEST C TEST F TEST H TOTAL 
43 55 59 45 51 210 
44 49 55 36 43 183 
45 49 47 38 51 185 
46 44 34 48 43 169 
47 49 59 54. 43 205 
48 49 34 45 36 164 
49 55 63 70 58 246 
5o 49 55 51 36 191 
• 
51 49 34 6o 48 191 
52 44 4o 48 43 175 
53 75 71 77 65 288 
54 44 51l 51 48 194 
55 44 47 45 48 184 
56 49 4o 51 69 209 
57 44 47 39 48 182 
58 68 43 64 51 226 
59 6e 59 70 58 255 
6o 61 51 57 48 216 
61 4o 47 57 62 206 
62 61 66 70 58 255 
63 61 63 57 69 250 
• 
1.38 
• ~ABLE 14 (continued) 
:MOTOR SKILLS TESTS T-SCORES 
NO. , TEST A I TEST C ' TEST F , TEST H ' TOTAL I 
' ' 
64 36 47 48 36 167 
65 55 51 54 58 218 
66 49 4o 39 51 179 
67 49 51 51 62 213 
68 55 4-lill 48 48 191 
69 44 51 32 51 178 
70 61 66 70 69 266 
71 40 43 .39 51 173 
• 
72 55 51 57 51 2J.4-
73 4-0 66 51 65 222 
74 44 4.7 57 48 196 
75 68 71 57 43 239 
76 68 55 66 58 24-7 
77 49 47 51 36 183 
78 61 51 54 51 21'7 
79 4-o 43 48 58 189 
80 55 4.7 51 62 215 
81 61 59 51 48 219 
82 44 4.7 32 43 166 
83 55 63 57 48 223 
84. 61 51 61!ll 43 216 
• 
1.39 
• TABLE 14( continued) 
MOTOR SKILLS TESTS T-SCORES 
NO. 
' 
TEST A TEST C , TEST F 
' 
TEST H TOTAL 
85 61 47 70 .58 236 
86 40 43 39 .51 173 
87 4o 63 39 4.8 190 
88 36 55 38 51 18@ 
89 68 .55 64 77 26,4. 
90 61 47 48 43 199 
91 49 55 60> .51 215 
92 68 S5 64 65 252 
• 93 
75 55 .54 62 24-6 
94 61 59 .57 43 220. 
9.5 61 63 57 69 2.50 
96 .5.5 66 .51 .51 223 
97 40 37 25 23 125 
98 49 47 36 43 175 
99 49 34 4.5 43 171 
100 55 4o .51 48 194 
101 55 4o 57 51 2G3 
102 40 .59 48 36 183 
103 55 47 48 .51 201 
104 44 37 .57 48 186 
105 49 63 57 43 212 
• 
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' 
TABLE 14(continued) 
MOTOR SKILLS TESTS T-SCORES 
L:ABE 
NO. TEST A TEST C TEST F , TEST H TOTAL 
-
106 4-o 43 36 48 167 
107 44 47 36 43 170 
108 49 47 48 51 195 
109 4-o 59 57 51 207 
1l0 61 55 54 62 232 
ll1 4o 55 38 36 169 . 
112 44- 47 39 48 178 
113 44 43 25 36 J..48 
• 
114 4-o 43 32 36 151 
115 55 66 45 36 202 
116 36 51 48 43 178 
117 49 71 54 4-8 222 
118 49 4-o 39 48 176 
119 49 34 54 4-3 18<0! 
120 44 47 45 48 184 
121 49 34 51 48 182 
122 44 51 45 43 183 
123 49 59 51~ 43 205 
124 49 59 51 48 207 
125 55 51 6o 48 214 
126 44 23 39 43 149 
• 
:141. 
• TABLE 14(continued) 
MOTOR SKILLS TESTS T-ScrORES 
UAS.I:!: I NO. TEST A TEST C TEST F TEST H TOTAL 
127 55 59 54- 48 216 
128 49 55 51 58 213 
129 28 4.3 45 43 159 
130 49 51 48 4-8 196 
131 33 43 39 51 166 
132 55 37 38 4-8 178 
133 49 66 39 58 212 
134 4o 47 39 4-3 169 
•• 
135 61 47 54 1~3 205 
136 4o 47 51 48 186 
137 49 55 48 58 210 
138 49 4o 39 58 186 
.. 
139 61 63 64 58 24.6 
14-o 36 4o 39 51 165 
141 49 43 57 51 200 
142 61 34 6o 51 206 
143 55 51 48 51 205 
144 55 47 6o .58 220! 
145 68 51 66 58 243 
146 55 51 48 51 205 
147 68 63 6o 62 253 
• . 
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INTRODUCTION 
A Revised Series 
This manual has been prepared for use with the Keystone Visual-Survey 
Series as revised in 1947 and the new Keystone No. 46 Telebinoculai·(R). 
Visual-Survey Record Fo:tm No.5 is followed. This is the flfth corriplete 
revision of this series as a result of research studies and experience i!)- use. 
The Purpose of This Manual . 
The primary purpose in providing this manual is to aid the begilli).er in 
the administration of the Keystone Visual-Survey Tests. For this reason, 
beginning on page 7, specific and direct questions for the administration of 
the fifteen tests are provided. Experience in the use of the testE! will 
instruct the administrator, far better than can we in such a manual as
1 
this, 
on exactly how to pose questions in order to get prompt and proper responses 
{rom children and people of all ages. Some administrators will state the 
questions in one form and some in another, each getting desired results from 
his preferred approach. Unless the subject is unusual, the administ*ation 
of this complete battery of tests should not require more than four mif?.utes. 
Binocular Tests 
The Keystone Visual-Survey Tests are binocular. While all other mono-
cular visual-acuity tests are given with one eye occluded, the Key:stone 
monocular tests are given with both eyes open and therefore are tests of 
"usable binocular vision," Obviously this is the manner in which the' eyes 
are used in an environmental situation. When the tests are given witl::l both 
eyes open, often suppression or blocking of vision in one eye will be· dis-
closed; whereas if tested by occlusion, the supp.'ession would not be appar-
ent. Tests 4 1/2, 5, 6, 12, 13, and 14, when given with both eyesl;open, 
should not be expected to correlate with any occlusion tests. (See p, 11.) 
To achieve correlation it is necessary to occlude when giving the Telebino-
cular tests. 
Provide Both Near- and Far-Point Information 
These tests provide information both at far point and near point. 'They 
are particularly valuable, therefore, in checking the vision of pupl.ls in 
the elementary schools and of students in advanced schools who are re-
quired to make a heavy demand on their eyes in reading at near point. ; They 
are also important, of course, in vocational situations that make 'near-
point demands on the subject. 
These Tests Are Exclusively Screening-out Tests 
The information provided by the tests and record form of the Keystone 
1 
2 
:Visual-Survey Series is to be used for screening-out purposes only. The tests • 
were not designed to give diagnostic data, and they cannot be compared test by 
:test with clinical findings in the doctor's office. Furthermore, the tests should 
:not be considered separately, but rather as a whole. The record of these tests, 
'considered in its entirety, will generally give a reliable picture of the subject's 
visual efficiency. 
Interpretation of Tests for Young Children 
Often young children are not able to read at their expected level before the 
.age of seven because the maturation of their binocular visual functions has not 
kept pace with their chronological age. Therefore young children who fail the 
Visual-Survey Tests of lateral posture, fusionpr near-point usable vision may 
be visually immature rather than visually deficient. In keeping with the rec-
ommendations of many educators, the school should require only far-point 
reading activities from all six- and seven-year-old children who fail one or more 
of the near-point tests.Children who fail the usable-vision tests at both far and near 
points should be referred to an eye specialist for attention. The competent 
specialist will know what to do in such cases. The regular tests'for acuity at 
both far and near should not be used until the end of the second grade. The Pre-
School Test may be used for earlier tests. 
GENERAL INSTRUCTIONS 
Conditions 
If possible, these tests should be administered in a quiet room with the 
lighting dimmed and brilliant sunlight excluded. Only the examiner and subject 
should be in the room. This is to prevent distractions and aid concentration. 
Admit the subjects to the testing room one~ ~ time to prevent others from 
receiving advance information regarding the tests. If the subject wears glasses, 
the tests should· be given with the glasses on as usual. 
Posture 
Seat the subject at the instrument and near enough to it so that his back and 
head are erect, shoulders level but relaxed, and feet flat on the floor or comfort-
ably placed on the rung of the stool or chair. 
The instrument is thenadjusted to the required heightto maintain the desired 
body posture. Comfortable and correct posture is essential --first, because 
general body posture is also concerned with seeing; second, because uncomfort-
able posture will distract the subject's attention from the test. After correct 
posture has been attained, it is to be maintained during the entire testing period. 
If bifocals are worn, it will be necessary to adjust the instrument and glasses 
so that the subject's line of vision may pass unobstructed through the bottom of 
his bifocal segment for the near-point tests. · 
• 
• 
• 
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SPECIFIC INSTRUCTIONS 
Cooperation between Schools and Ophthalmologists and Optometrists 
It is important that there be close cooperation between schools and ophthal-
mologists and optometrists to whom referrals are made. Sometimes when the 
Keystone Visual-Survey Tests indicate that a student should go to a doctor because 
o.f failure to qualify on a test for near-point usable vision, near-point fusion, or 
lateral posture at near point, the doctor reports that "the student does not 'need 
glasses. 11 Examination of this situation may .disclose that the doctor in question 
does not give near-point usable-vision tests, merely using far-point usable-vision 
information to test near-point usable-vision, or is not interested in problems of 
fusion and lateral posture .that may not be amenable to correction by glasses. 
Since a student requires good vision at near point, it is important that the 
doctor to whom he is referred give him careful examination for usable vision at 
near point and provide him with reading glasses if this is necessary to bring his 
usable vision up to standard. 
If he shows failure on near-point fusion or near-point lateral posture, then 
the prescription of glasses may not solve the difficulty. It is in such cases that 
training becomes important . 
Caution should be exercised in testing a pupil who has just been fitted with 
new glasses. Many skillful doctors do not fit a patient with full correction, rely-
ing upon the patient to help himself as time progresses. Failure on the tests imme-
diately after such a fitting with glasses might not, therefore, be important. Per-
haps the doctor should send a note to the' parents or to the school in such cases. 
Through close cooperation between school officials and the local ophthalmologists 
and optometrists, it will be possible to eliminate misunderstandings and get 
adequate returns from the use of the Keystone Visual-Survey Tests. 
Profile Is Recommended 
It is recommended that a profile be made by drawing a heavy line on the 
record form through the .checks on the various tests. This is an excellent way 
in which to give a graphic and an easily interpreted picture of the general con-
dition of the subject's vision. 
When to Refer a Student to the Ophthalmologist or Optometrist 
The Record Form 
(1) The record form is divided into three distinct areas. First there are. 
the .clear areas between the heavy black lines under the heading "EXPECTED." 
It will be· noted that these clear areas extend to the right at certain points, thus 
including all usable-vision recordings, both at far point and near point, in the 
EXPECTED column. A profile going down the clear EXPECTED column should 
be accepted as a satisfactory profile. 
4 
(2) To the left and right of the EXPECTED column are certain hatched • 
areas. Recordings in any of these areas in general call for periodical retest-
ing in order to determine whether more unfavorable tendencies may be devel-
oping. 
(3) The balance of the record form, with the exception of Test 1, either to 
the right or to the left of the hatched areas, is referred to as "unsatisfactory 
areas. 11 Recordings in these areas subject to the general rules given below 
indicate the need for referral for professional eye care. 
General Rules for Determining Referrals 
( 1) No student should be referred on the basis of only one complete test. 
If the results of the first screening test indicate that the student should be 
referred, he should be called back ina week or so and given a complete recheck. 
Referrals .should be made only when both tests indicate the need for such re-
ferrals. It is desirable where it is practical to do so that the recheck be made 
by a different person. 
(2) One check mark in the unsatisfactory areas outside the heavy black lines 
indicates the need for referral, except as noted in (3) and (5). 
(3) Exceptions to (2). Referrals should not be made on the sole basis of 
failure on Test 7 in the case of children below the age of 9, Stereopsis is a 
:learned visual function subject to maturational factors, and maturity in this 
phase of vision may not be attained by some children until around the age of 9, 
(4) Check marks in the hatched areas do not indicate need for referral but 
do indicate need for periodic retests to determine whether or not further un-
favorable tendencies may have developed, 
• 
(5) Referrals are not recommended on the sole basis of failure on the color 
test, Test 9. Apparently there is nothing the doctor can do about color 
blindness. It is important, however, that teachers and vocational-guidance 
directors know of this condition so that proper adjustments may be made by the 
student with this visual defect. In modern life the traffic light has so many 
·safety implications that the teacher, even of a very young child, should make 
certain that the color-blind child develops techniques of compensating for his 
lack of color discrimination when crossing streets where colored signal lights 
are supposed to direct traffic. In the case of high-school students driving cars 
and going to work in industries where colored lights are used for safety purposes, 
knowledge of his color deficiency, if he has such a deficiency, may be of tremen-
dous importance to him until he learns how to use all other clues available when 
negotiating a red-green light situation. • . 
• 
• 
• • 
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The Cumulative Record Form can be readily adapted to any special r'1quire-
ments that may be desired locally. For example, some State Health Depart-
ments do not wish pupils to be referred who have 20/40 or better vision I at l'ar 
point. In such an instance students would not be referred who could not re'ad be-
yond the third signboard, showing s4o/o on the record form. 
On the other hand, it is probable 
ards will prefer to refer any students 
any test. 
Speed and Facility in Giving the Tests 
that most schools with superior 'stand-
failing outside the heavy black li'~es on 
The wording of questions may be changed as the one giving these tests be-
comes experienced and prefers such changes. The questions as given, below 
have been found to obtain a quick response from the average subject. Keeping 
the amount of conversation to a minimum will serve to save much time for the 
tester. 
With small children and illiterates the free use of a pointer or a pencil is 
recommended. Point always from the top of the stereograph. To determine 
where the left-eye image is seen in relation to the right-eye image, point al-
ways on the right-eye side of the stereograph. For example, to determine the 
location of the line in Test 2 or the arrow in Test 3 use the pointer on the' right 
side of the stereograph. 
For facilitating the g1vmg of the tests to deaf children, to young children, 
or to children who speak a foreign language, see page -15. 
Recording the Findings 
Speed of recording will depend entirely upon the tester's familiarity with 
the stereographs and the record form. Testing a pair of normal eyes ~hould 
take no longer than from three to four minutes. If undesirable tendencies are 
recorded, it will be found that responses are generally slower; and the 1 tester 
will naturally allow more time. In such cases, however,· the complete irecord 
should take no more than from seven to eight minutes. 
If responses to Tests 1, 3, and 4 indicate undesirable tendencies, th~y will 
~lways be found to result in checks on the same side of the EXPECTED column. 
This is also true with failures on Tests 10 and 11. 
Near Point and Far Point Defined 
"Near Point," sometimes referred to as "Reading Distance" in the use of 
the Visual-Survey Telebinocular, is the equivalent of an actual distance 9f six-
teen inches. When the cardholder is moved in to the stop, the card exposed will 
be at "Near Point. " ' 
.6 
"Far Point, " sometimes indicated by the symbol "cO, "is the equivalent 
of an actual distance of twenty feet. When the cardholder is pushed out to the 
stop, the card exposed will be at "Far Point." 
Information on Backs of the Cards 
Valuable information in aiding in the interpretation of the individual tests 
will be found on the backs of the cards. Of particular importance is the sup-
plementary 1nformation on the backs of the test stereo grams for usable vision, 
both far and near, and of the test stereograms for color perception. 
Specific Posture Directions 
Insist that the subject keep his head in the instrument during the entire 
screening. Do not allow him to pull back or away from the instrument be-
tween tests. Insist that the subject hold his head still and level. 
Adjust the height of the instrument to each subject and thus relieve ten-
sion or strain. 
Many users of the tests have found it .desirable to have the students, 
especially primary students, stand while biking the tests. A high table may 
be necessary for this manner of administering the tests. It eliminates most 
problems of posture. 
Help the Student Give His Best Performance 
The findings on any student may be altered greatly by the attitude of the 
.person giving the test. If the operator does all he can to make the student 
fail, he will probably accomplish his purpose. On the other hand, he should 
be interested in getting from the student the best answers the student is cap-
able of giving. It is assumed that in the practical use of vision the student 
does his best and does not live under the handicap of his worst moments. 
'For example, when the student sees four balls where he should see three, 
give him a chance to bring the two white balls together to form one. When 
the student misses the position of the dot on standard 4 in Test 5 but passes 
the next two standards, go back to 4 and give him a second chance. With 
younger students be sure that the student does not mean right when lie says 
left and does not mean left when he says right. We have recommended that 
no student be referred without a second test at a later date. If he passes on 
the second test, then he is not referred. In other words, we do not refer on 
:the worse performance of the student; but because of his better performance 
·We refrain from referring him. 
• 
• 
•• 
• 
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PROOEDURE FOR ADMINISTERING THE TESTS 
NOTE: Use a pencU freely in getting the subject to understand all directions but 
not in a way that will change findings. 
When the cardholder is· as far from the student as possible ·(at the end of 
the rods), it is at "Far Point." When the cardholder is pushed as c~ose to 
the student as possible (in close to the instrument), it is at "Near p'oint. " 
The cards should be set in the cardholder in proper order; and as each 
card is removed from the front, it should be placed in the back, thus; keep-
ing the cards in proper sequence at all times. The back should be sdrewed 
up so that the cards are held up straight but not too tight to. preve~\: easy 
change from front to back. ! · 
QUESTIONS 
Test 1 -- Far Point 
-''What do you see? 11 
7 
! 
INSTRUCTIONS AND INTERPRE-
TATIONS 
!I 
Set cardholder at FAR POINT on. shaft. 
.,, I 
I 
The answer should be, "A dog and 
a pig. 11 If the answer indica~es that 
the subject sees only the do~ or the 
pig, then it is obvious that one eye 
is not functioning, either due ~o sup-
pression or the fact that it is so ~acking 
in usable vision as to make further 
binocular tests impossible . 
. i 
I 
The answer may indicate alternation. 
That is to say, the subject ~ill see 
the dog and then the pig, theri the dog 
again, etc., etc. Such an an:i>wer in-· 
dicates alternate suppressioh -- but 
permitting further binocular festing. 
' 
It is not necessary to ask about the 
position of the dog -- whetHer it is 
directly over the pig or up to t~e center 
of the pig or beyond the centE!r. The 
only important thing is that thJ student 
I 
see both the dog and pig all of the 
time. 
8 
Te1;t 2 -- Far Point 
NOTE: Care should be taken to have 
head level in instrument and to have 
glasses straight. Incase of doubt re-
take finding without glasses. · 
"Does the yellow line pass through 
the large red ball? 11 (Pointing.) "Or 
below it? Or above it?. Through what 
character? 11 . 
If the yellow line is seen as appar-
ently passing through any point with-
in the circumference or as touching 
the ball, the recording is in the EX-
PEC TED column. 
NOTE: The line may seem to break 
before and after the ball - this is 
unimportant. 
Recording in the "hatched 11 areas is 
made only when the line is seen to 
pass through one of the "1 1 s 11 at the 
right of the red figures. Above or 
below 111 11 is failure. 
The check mark for retest or un-
desirable finding on this test may be 
made on either the left or the right 
ofthe EXPECTED column, depend-
ing on the position of the arrow in 
Test 3 
If vertical posture (hyperphoria) 
appears when glasses are worn and 
is not evident without glasses, the 
subject should be referred to ihe 
doctor to have his glasses straight-
ened. 
Postpone recording until Test 3 is 
given unless the line passes through 
or touches the large red ball. 
Recording in the undesirable area on 
this test indicates need for refer-
rals. 
• 
• 
• 
•
: il 
... . . 
•
• 
. 
. 
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Test 3 --; ar Point 
"To what rlumber or between what 
numbers does the arrow point? 11 
I 
I 
I 
I 
I 
I 
f 
I 
i'l 
II 
'' i i jl 
II 
11 
I 
I. 
I 
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· If the arrow stands definitely at any 
point, recording should be mad~ ac-
cordingly. 
In many cases a response will be de-
layed by the apparent movemert of 
the arrow. To assist in speeding a 
response, ask for a number w~thin 
the range of movement. When this 
has been obtained, it can be a~>::er­
taineEI how far each wa:y the move-
ment continues. 
Example: 
"Is the arrow moving·? 11 
Response: "Yes. 11 J 
"Between what numbers? 11 
Response: 11 8 and 9. 11 
"Does it reach 9?" 
Response: -"No. 11 . 
"Does it reach 8? 11 
Response: "No. 11 
"Then it keeps goin&back 
and forth between !) and 
9?" 
Response: -Ttyes." 
A recording can now be made by 
drawing a line between the 8 ahd 9 
- I -
on the record form, which will ln-
dicate unstable balance. It i~ not 
necessary to wait for stabilizktion 
if the arrow fluctuates. How~ver, 
if the movement continues inJ one 
direction, recording should not be 
made until the movement in thJt di-
rection has stopped. Reco~ding 
should be made where the arrow 
stops. 
Record to which number the arrow 
points, using check mark ( .y )I. 
Then make recording on Test 2 Jn the 
same side of the field if a rer,st or 
undesirable finding is reported. 
10 
Test 4 -- Far Point 
1'How many balls do you see? 11 
"What color are they? 11 
Test 4 1/2 -- Both Eyes -- Far Point 
"See the signboards out through a rail-
road bridge? 11 
"See the black dot in the left-hand white 
square on this board? 11 
pencil.) 
(Point with 
"Where is it on the second signboard? 
Right, left, center, top, or bottom? 11 
"On the third, etc. ? 11 
In the case of young children, right 
and left may be indicated by holding 
up tl;le right or left hand. 
Test 5 -- Right Eye -- Far Point 
"Now let's do the same thing again. 
No. 1? 11 (Andsoonas in Test 4 1/2.) 
Important: When three balls are seen 
or four, becoming three, check in the 
EXPECTED column. 
When four balls are seen continuously 
or three balls becoming and remaining 
four, check in the undesirable area, 
on the same side of the record form 
as indicated by Test 3. This finding 
always indicates referral. 
Make a recording check mark only at 
the number of the last correct response 
before two successive failures. That 
is if the subject correctly calls the 
location of Signboard No. 6 and fails 
to call No. 7, the check markis prop-
erly placed on No. 6. 
Responses should be prompt. If the 
subject hesitates, indicating an effort 
to guess, the last previous response 
should be checked as final. On the 
other hand if a subject miscalls a test 
and goes on and calls the next one or 
two correctly, then he should be given 
a second chance to pass the miscalled 
test. 
Due to the fact that small children and, 
in fact, all young people are normally 
hyperopic, a finding of 103 per cent or 
even 105 per cent in children and in 
young people is not unusual. 
Failure on this test alone indicates 
referral. 
Follow the procedure for recording as 
given for Test 4 1/2. 
• 
• 
• 
• 
• 
• 
Test 6 -- Left Eye (Same as 5.) 
• 
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In case the subject cannot rea 1d the 
first signboard, he is suppressirig to-
tally, as far as this test is concerned, 
in the eye being examined -- arid the 
"No Dots Seen" position to the l~ft on 
the record form should be checked. 
In such a case or if the subject! fails 
to read at least Signboard No. 4, place 
a flat card over the front of the' view 
that carries no dots. Hold tightly, to 
exclude all light from the eye being 
occluded, and ask the subject if h~ can 
then locate the dot on the next signJ',oard 
beyond the last one correctly dalled 
when both eyes were being used; If 
further correct responses are obt~ined 
by this occlusion of the eye not peing 
tested, make a second check maJi'k (o) 
on the last numbers called. i This 
occlusion finding, if beyond the !first 
reading, will indicate a suppreSsion 
in this eye, which appears at a definite 
' point of difficulty due to progressive 
reduction in the size of the tar~ets. 
Furthermore, this finding by occlpsion 
will approximate the subject's S~ellen 
record of acuity, which is always taken 
with occlusion and, therefore, gives 
no suppression information. i 
Suppression as a symptom is impor-
tant because it is a reliable indidation 
of some other problem of a binobular 
character. When a certain po}nt of 
stress is reached in the lack of binoc-
ular coordination, one eye simplyl sup-
presses and permits the other eye to 
work alone and with comfort. 
If the student goes as far as Signboard 
No. 6 on Test 5, it is feasible io try 
to start him on Signboard No. 4 in 
giving Test 6 . 
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NOTE: These Snellen equivalents on Test 4 1/2, 5, and 6 are valid only when~ •. 
eye is occluded: 
49o/o 
20/100 
7 Oo/o 84o/o 8 8o/o 92o/o 96o/o 98o/o 
20/22 
100o/o 
20/20 
103"/o 
20/17 
105o/o 
20/15 20/60 20/40 20/32 20/28 20/25 
.Test 7 -- Far Point 
"In this top line (pointing to each fig-
ure) what do you see?" 
'"Does one of them seem to float out 
in the air, closer to you than do the 
others? Which one?" 
"Now which one floats in the second, 
or next, line down? " 
"And the next?" Etc." 
Test 8 -- Far Point, or Nearer if 
More Comfortable 
NOTE: It is recommended that these 
color tests be omitted with all children 
below the fourth grade. In all cases 
occlusion is recommended. 
Re.ad the number {pointing) in the top 
ball. 
Read the number (pointing) in the lower 
left ball. 
;Read the number (pointing) in the lower 
right ball. 
If the response is negative, call atten-
tion to the cross and ask whether it 
dOesn't seem to be closer than do the 
figures on each side of it. This will 
produce an affirmative response in 
most cases, except in those where 
there is total lack of stereopsis. When 
an affirmative reply is obtained, pro-
ceed as suggested here. 
No recording check is made until the 
subject can go on farther. Then a 
check mark is placed at the last cor-
rect character called. 
Failure on this test alone indicates 
need for referral. " 
Do not permit the student to study the 
target or delay too long. 
Score by checking correct readings on 
the record form. Two balls, both 
digits, correctly read are passing. 
Two balls, both digits, incorrectly 
read indicate failure and severe red-
green color blindness. 
Failure on this test does not neces-
sarily indicate referral. The doctor 
can do nothing about color blindness. 
The testprovides important informa-
tion, however, to the student himself. 
If he is color blind, he should know a-
bout his deficiency for reasons of 
• 
• 
• 
• 
• 
Test 9 -- Far Point, or Nearer if 
More Comfortable 
NOTE: It is recommended that these 
color tests be omitted with all children 
below the fourth grade. In all cases 
occlusion is recommended. 
Read the number (pointing) in the top 
ball. 
Read the number (pointing) in the lower 
left ball. 
Read the number (pointing) in the lower 
right ball. 
Test 10 -- Near Point 
Test 11 -- Near Point 
Test 12 -- Both Eyes -- Near Point 
"Looking at these balls (pointing to 
the balls in the center) do you see 
one with black lines, one with black 
square dots, and one gray?" 
NOTE: Be SUrf:! that the subject under-
stands clearly the difference between 
balls with black lines and balls with 
black square dots. Insist that he call 
balls by their right names. Insist that 
he say black square dots. 
13 
safety. On the other hand the Jtudent 
. ' ' 
mayw1shfurther diagnostic infbrma-
tion and there should be no objection 
to such further study. 
to stuj:ly the 
' 
Failure on this test does not n'eces-
sai-ily indicate referral. The lloctor 
can do nothing about color blinaness. 
The test provides important infbrma-
tion, however, to the student himself. 
I 
Ifheis color blind, he should know a-
' bout his deficiency for reasons of 
safety. On the other hand, the student 
' may wish further diagnostic informa-
tion and there should be no objection 
to such further study. 
Follow the same instructions as given 
for Test 3. 
Follow the same instructions as. given 
' for Test 4. 
Do not hurry the subject, but :at the 
same time do not give him too: much 
time for study or allow him to g;uess. 
When a bal~ is miscalled and a,ppar-
ently not seen clearly, or when guess-
ing is obvious, check on the :r;ecord 
form at the number of the last ball 
called correctly before two succes-
sive failures. 
NOTE: In all cases it is well to! allow 
the student to proceed beyond the! point 
where he misses one ball. Do not 
1~ 
! 
:?,ointing to No. 1 say, "No. 1 is black 
s;quare dots, No. 2 is black lines, 
l'lto. 3 is black square dots. Now what 
c\o you see in No. 4, etc.?" 
stop the student on his first miscalled 
ball. If he can go on and give additional 
correct responses, let him proceed 
until he makes two mistakes succes-
sively. Then say, "Tell me again what 
you saw on Ball 6 (miscalled). 11 Often 
it will be found that the student simply 
made a mistake in reporting on the 
first miscalled ball. 
WARNING: The student may say "lines 11 
when he sees white lines in a black-
dot ball. He should understand that 
he is looking for black lines only. 
NOTE: If the student goes as far as Ball 9 on Test 12, it is feasible to try to start 
him on Ball 6 on Tests 13 and 14 in order to save time. 
Test 13 -- Right Eye -- Near Point 
Use the same procedure as in Test 12. 
Test 14 Left Eye -- Near Point 
Use the same procedure as in Test 12 . 
NOTE: Snellen equivalents on Tests 12, 13, and 14 are valid only when one !'Ye is 
occluded: 
lOo/o 
20/200 
1 02o/o 
20/18 
2 Oo/o 
20/100 
103% 
20/17 
3 Oo/o 
20/67 
105o/o 
20/15 
40o/o 
20/50 
5 Oo/o 6 Oo/o 
20/40 20/33 
70o/o 
20/28 
80% 
20/25 
90o/o 
20/22 
1 OOo/o 
20/20 
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INSTRUCTIONS FOR THE NON-LANGUAGE CHARTS 
by 
Helmer R. Mycklebust 
These charts are included as a part ofthe complete Visual-Survey Ser
1
vice be-
cause, in addition to their very effective use when testing the vision of non-language 
children (deaf), they lend themselves admirably to briefing very young children on 
I 
what is expected of them when taking the tests. ' 
i 
One suggested procedure is to let the teacher use these charts with her class 
sometime before the nurse begins the tests. The teacher need only ho~d up the 
chart and point out to the students what question the nurse will ask about e~ch pic-
ture, and how they should answer. The teacher should not indicate in any way what 
' the correct answer is. Rather she should point out in Test 1, for instance, that 
the student should tell the nurse he sees a "dog" or a "pig" or a "dog and ~ pig" in 
I 
whatever position they happen to be. The student should tell the nurse ev~rything 
he sees. In Test 2 the teacher can point out that the student should tell t~e nurse 
whether he sees the yellow line going through the red ball, touching the top or the 
bottom of it, or going through one ofthe other figures, whichever he actually sees. 
In Test 3 the teacher should point out that the arrow will be seen pointing to a! certain 
' number or between certain number's; and so on down the line of tests. ThEm when 
the nurse comes in to give the tests, she will have little trouble in getti~ quick 
correct answers from the students. By correct we mean what the student kctually 
I 
sees. ! 
It is sometimes advisable to have the instrument on hand when the teJcher is 
I doing this briefing so that the students will understand that the nurse is going to 
have them look in the instrument and tell her what is in each picture as she asks 
the question. I 
Another suggested method provides that the nurse herself do this briefing! imme-
diately before she takes a group of children through the test. 1 
These procedures are advisable with kindergarten and first- or second-grade 
students. Usually it is not necessary above this • 
15 
THE KEYSTONE 
PERIOMETER 
For measuring lateral fields -- side or tunnel vision--
on your Keystone Occupational or Driver Vision 
TELEBINOCULAR 
The PERIOME TER 
fits like this 
on the he ad of the 
TELEBINOCULAR 
Need not be removed 
for other tests. 
In less than one minute 
the :Lateral Vision of each 
eye is measured. 
The subject looks directly at 
the Fixed Target. A 
The Movable Target is 
swung around from the rear 
until h~ detects motion. B 
Position in degrees 
is read directly on Scale . 
... 
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INSTRUCTIONS FOR USING THE KEYSTONE PERIOMETER 
The Keystone Periometer is a device attached directly to the Keystone Driver 
Vision Telebinocular or the Occupational Visual Service Telebinocular for the 
purpose of measuring the extent of the lateral field of vision. ' 
The device incorporates the following features: 
1. Clues to the appearance of the target are virtually eliminated. 
2. The device is calibrated so that readings in degrees may be easily and 
quickly made. 
3. Several readings may be taken in a matter of one minute, thereby in-
creasing the reliability of the measurements. 
4. Both nasal and temporal readings may be made. 
Directions 
1. The Telebinocular tests' should be givenfirst. 
2. Then the subject withdraws his head from the Telebinocular and tl}e in-
strument is lowered so that the forehead of the subject is placed a~ainst 
the forehead rest of the Periometer. 
3. 
4. 
5. 
The examiner should stand in front of the instrument facing the subject. 
! 
i The examiner should direct the subject to fix his vision on the fi:x!ation 
point and maintain this posture; the examiner should watch the eyes bfthe 
I 
subject to see that this posture is maintained. 
The knob controlling the target should be firmly grasped by the exarpiner 
so that he can move the target without giving arm movement clues. 
Instructions to the Subject 
I 
· 1. Place your head against this rest and look directly at this white 
Do not move your eyes from this point. 
2. When you see this target come into view say "Stop" immediately. 
3. Keep your eyes fixed on this white button at all times . 
button. 
J.s 
Instructions to Examiner 
1. Swing the target behind the subject's head out of range of his vision. Then 
slowly advance the target to the right or left until the subject first de-
tects the presence of the target, at which time the subject should say 
"Stop. 11 Read the dial. Repeat until at least three trials have been given 
for each eye. Average the readings to obtain subject's score. If the sub-
ject moves his eyes from the fixation point during a trial, disregard the 
reading on that trial. 
2. If a measurement of nasal fields is desired, have the subject hold a card 
over the eye not being tested. Then swing the target into his line of 
vision from the nasal side, taking the average of three trials. 
Interpretations: 
A person with normal lateral vision will be able to see a moving object when 
it is 90 degrees or at right angles to his eyes. No exact standards have been 
developed which show the point where the diminution of lateral fields has an effect 
on accidents. However the combined opinions of numerous safety directors and 
driver-clinic directors would indicate that a field that is more restricted than 60 
degrees would be a danger to an automobile driver. 
It is suggested that when a driver shows such a restricted field he be referred 
to an eye specialist for a careful examination, and for recommendation as to the 
degree to which this driver is handicapped. 
• 
• 
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INSTRUCTIONS FOR THE USE OF THE KEYSTONE 
VISUAL-SURVEY SHORT TEST 
Purpose of the Tests 
The purpose of this three-card test does not imply by any means its sub-
stitution for the regular Visual-Survey Tests in a testing program. T\1ere is 
sometimes a demand for greater speed in giving the tests to a larger number of 
students. This speed may be provided by first giving all students this three-card 
preliminary test. If a student passes all these preliminary tests, then it is 
assumed that he would pass the longer test and therefore needs no further testing. 
'The average time required to give the Short Test should not be over one 
minute. If 50 per cent, therefore, of a large group of students being tested pass 
the Short Test and are consequently eliminated from the longer (complete)test, 
very nearly 50 per cent of the time required for such mass testing will be saved. 
When and How to Refer to the Complete Test 
Since failure on any one test of the preliminary series implies referral to the 
complete test, the procedure can be stopped on the first failure. For example, 
should the student answer the first question on the first card to the effect that he 
sees four balls, there is no point in going any further. Likewise failure on any 
subsequent test should terminate the procedure. 
In order to facilitate speed, a student who fails at any point on the Short Test 
may be immediately put on the complete test and thus be given the only test on 
which referral for professional eye care may be based. In other words, when a 
student fails the Short Test and needs to take the long test, it isn't necessary to 
have him make a second trip to the nurse's office or to the room where the test-
ing is being given. The long test is sufficierttly different from the Short Test so 
that it may be given immediately following any failure on the Short Test. 
Reliability of the Tests 
We do not claim for these tests high reliability. What we have endeavored to 
do is make tests that are sufficiently difficult to insure that anyone passing the 
tests will pass the complete Visual-Survey Service battery. On the other hand, 
in doing this it is entirely possible that many students will fail the preliminary 
tests and still pass on the final test. This makes it essential that those who fail 
on the preliminary tests should be given the complete battery of tests, the re-
liability of which has been verified by the research and development of the past 
twenty years. 
Instrumentation 
These tests are designed only for the No. 46 Keystone Telebinocular(R).' They 
cannot be used in a Stereoscope, in a Televiewer(R), or in the old No. 38 Tele-
binocular. 
19 
20 
PROCEDURE FOR ADMINISTERING THE TESTS 
Set the blank card over the first test until the student gets set with his head 
square in the instrument. Have the cards in place and in order with the blank 
card-in front. As the cards are raised, they should be placed at the back so that 
t)le cards are continuously rotated in place. 
FAR-POINT TESTS 
Set the Card Holder at Far Point 
QUESTIONS INTERPRETATIONS 
CARD NO. 1-A 
Test for Fusion 
(Removing blank card.) 
Questions: How many animals do you 
see? Name them. How many blocks 
do you see? 
A response of "three" or "four blocks 
becoming three" indicates good fusion 
-- fixed "four" indicates failure. 
• 
NOTE: If the student fails this test, and fails no other test through Card No. • 
3-A, then give it again after completing Card No. 3-A. If the student passes the 
second time consider this test as passed. If the student fails the second time then 
consider this test failed. 
CARD NO. 2-A 
Test for Depth and Color Perception 
Question: Which ball is farthest a-
way from you -- what numbers and 
what color? Which ball is closest 
. to you -- what number and what col-
. or?. 
Tests for Usable Vision 
A -- Both Eyes 
Question: Read the letters in Block 
IIA. '·' 
B -- Right Eye 
-Question: Read the letters in "B." 
C --Left Eye 
Question: Read the letters in "C. " 
Correct Answers: 
No. (2). color red. 
No. (5). color green . 
If colors are confused between red 
and green, failure in color discrim-
ination is indicated. 
No Score: This is a training test only. 
Score: Four or more letters correct 
is passing. 
Score: Same as "B." • 
• 
• 
• 
NEAR-POINT TESTS 2 1 -
Set Card Holder at Near Point 
Test for Vertical Posture 
Question: Does the yellow line 
(pointing) pass through the white 
square? 
Test for Fusion 
CARD NO. 3-A 
Score: lf the yellow line doo:rs not 
pass through any part of the M>hite 
square, failure is indicated. I 
! 
I 
Looking at the center of the 
card, how many balls do you 
see? 
A response of "three 11 or "four be-
coming three" indicates good ius ion 
--fixed "four" indicates failur:e. 
Test for Usable Vision 
1 -- Both Eyes 
Question: Read letters in ( 1). 
2 -- Right Eye 
No Score: 
only. 
This is 
I 
I 
t - - i a ra1mng 
i 
test 
Question: Read letters in (2 ). Score: Four or more correct is 
passing • 
3 --Left Eye 
Question: Read letters in (3). Score: Same as (2 ). 
Visual-Survey Record Form No. 4 
Keystone Visual-Survey Short Test 
With Glasses 
-----,-----
Name---------------------------------------------------------------- Without Glasses _____ ... ___ _ 
i 
SET CARD HOLDER AT FAR POINT SET CARD HOLDER AT NEA!R POINT 
' 
CARD NO, 1-A CARD NO. 3-A ' I 
I 
Pass Fail Piss Fail 
Far-Point Fusion 
-------- -------- Hyperphoria ____ J... ___ 
--------
' CARD NO. 2-A Near-Point Fusion ! 
----+---- --------
Depth Perception 
-------- -------- Usable Vision 
Color Perception 
-------- --------
Usable Vision 
Both Eyes L 0 z 'p c ' I 
Right Eye T z 0 D L I 
----1---- --------
Both Eyes D cz p T Left Eye 0 p T D c 
-------- --------
Right Eye ZP D TC 
-------- --------
Left Eye L D T cz 
KEYSTONE VIEW COMPANY, MEADVILLE, PENNA. 
INSTRUCTIONSFOR THE USE OF THE KEYSTONE READY-TO-READ TESTS 
Purpose of the Tests 
The purpose of the Keystone Ready-to-Read Tests is to provide a short and 
simple test in order to determine whether or not children are ready visually to 
read books at the usual reading distance. The tests are not exacting, and it is 
fair to say that failure on any one of the tests should indicate the necessity for 
professional attention before the child is subjected to further near-point visual 
demands. 
Since these tests are to determine whether or not the child is ready to use 
his eyes for reading from books at the usual reading distance, all the tests are 
given at near point on the Keystone No. 46 Telebinocular. They cannot be used 
on the No. 38 Telebinocular nor on a school Televiewer. 
KEYSTONE PRESCHOOL CHART 
This small chart, 8 1/2" x 11 11 , shows all the characters that will be found 
in the tests on the card. It is recommended that the children be familiarized with 
all the characters so that they will be able to call correctly what they see. 
TESTS 
Set Card Holder at Near-Point for All These Tests 
QUESTIONS INTERPRETATIONS 
CARD NO. 1 
Test for Fusion 
Question: How many blocks do you 
see? 
A response of "three" or "four be-
coming threen indicates satisfac-
tory fusion-- fixed "four" indicates 
failure. 
CARD NO. 2 
Test for Lateral Post!Te 
Question: Does the arrow point at 
, the yellow,red, orgreenpart of the 
line? 
Test for Vertical Posture 
Does the yellow line (pointing) pass 
through the red ball, above it, or 
below it? 
22 
If the arrow points at any point on 
the yellow part of the line, the re-
sponse is satisfactory. If it doesn't, 
referral is indicated. 
If the yellow line does not pass 
through some part of the red ball, 
failure is indicated. 
• 
• 
' 
• 
• 
• 
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QUESTIONS 
Test for Visual Acuity 
N;:,me the things (pointing) in the 
top row. 
Second row 
Third row 
Fourth row 
CARD NO. 3 
23 
INTERPRETATIONS 
Rooster -- Rabbit -- Ca 
I 
Squirrel -- Skillet -- G~1ass 
' 
i 
Apple --Horse --House ;-- Chicken 
! 
Table-- Cow-- Duck-' Pear 
Visual-Survey Rec~rd Form No. 6 
Keystone Ready':"to-Read Tests 
With Glasses 
~ar.ne------~-----------------------------------------~---------------- Without Glasses 
--------,-
1 
_______ _, __ 
' I 
SET CARD HOLDER AT NEAR POINT CARD HOLDER AT NEAR PbiNT' 
Near-Point Fusion 
Lateral Posture 
Vertical Posture 
CARD NO. I 
Pass Fail 
CARD NO.2 
Usable Vision 
Top Row 
CARD NO.3 
Rooster - Rabbit - Cat 
Second Row 
Squirrel - Skillet - Glass 
Third Row 
Apple - Horse -
House - Chicken 
Fourth Row 
Table - Cow - Duck - Pear 
KEYSTONE VIEW COMPANY, MEADVILLE, PENNA . 
Pass Fail 
-------t-
' 
' 
------+-
1 
------i-
1 
I 
-------+-
INSTRUCTIONS FOR THE USE OF THE KEYSTONE PRESCHOOL TEST 
Purpose of the Test 
The purpose of this test is to determine the gross visual acuity of young 
~hildren at far point. It is made for the No. 46 Telebinocular and is not valid on 
any other stereoscopic instrument. 
The first two tests require approximately 20/70 acuity, and Tests 3 and 4 
require approximately 20/40 acuity. 
TESTS 
Explain all characters on the Preschool Chart. 
Set cardholder at far point. One failure, after clear understanding of the 
question and following full explanation on the Preschool Chart, indicates un-
satisfactory visual acuity. 
QUESTIONS 
Name the things (pointing) in the 
top row. 
Second row (pointing). 
Third row (pointing). 
Fourth row (pointing). 
CORRECT ANSWERS 
Rooster -- Rabbit -- Cat 
Squirrel -- Skillet -- Glass 
Apple -- Horse -- House -- Chicken 
Table -- Cow -- Duck -- Pear 
24 
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INSTRUCTIONS FOR USING THE KEYSTONE PLUS-LENS TEST 25 
FOR THE NO. 46 KEYSTONE TELEBINOCULAR(R) ONLY 
1. Set card holder at the 20-foot distance -- all the way out on shaft. 
2. Insert Test Card DB-18 in front of battery of standard test cards. 
3. 
4. 
Test right eye first by covering opening in front of left eye, then the lef eye, 
and finally both eyes. Do not use the Plus-Lens Assembly during thisi first 
testing. ! 
I 
Have student read the Snellen letters or illiterate E forms, beginning at Posi-
tion 1, to the limit of his ability. 
Position 1 
20/40 
F P D E C 
Position 2 
20/30 
P C F D Z 
e w 3m m 
Position 3 
20/20 
C E r Z D 
w e m ;a m 
(Snellen letters) 
(Position of E) 
! 
I 
' 5. If four letters or four, E's can be read correctly, insert Plus-Lens Ass~mbly 
over the Telebinocular lenses. Test each eye separately and both eyes to!i(ether 
as before. For instance, if the student reads correctly the targets in Position 
' 3 above, have him read the same letters with the plus lens in position. ! If he 
can db so, there is an indication of too much hyperopia (farsightedness). i 
i 
I 
6. Before referring a child on the basis of the Plus-Lens Test only, check h~m on 
the near-point tests on the standard battery of tests. If he passes on l*teral 
posture at near and fusion at near and shows satisfactory vision on the Near~ Point 
Usable Vision Tests, it is doubtful that a referral on the Plus-Lens Testialone 
is warranted. 
I 
NOTE: Standard plus lenses supplied by Keystone View Company are two diopters 
in power. 
GLOSSARY 
·acuity •• the capacity of either eye alone to recognize small space intervals in 
the discrimination of form -- monocular vision. 
binocular •• pertaining to both eyes working together. 
depth awareness =• perceptionof depth in visual space due to any clue, whether 
monocular or binocular -- such as stereopsis, peripheral vision, size of ob-
jects, interference of one object with full view of another, motion in space, 
shadows, size change for distance, etc. (See "stereopsis. ") 
esophoria == the tendency of the eyes to turn inward -- overconvergence. 
exophoria == the tendency of the eyes to deviate outward -- underconvergence. 
far point ==the equivalent of infinity. 
fusion:-:: the integration into orie of the two images of an object seen by the two 
eyes. 
hyperphoria ==the tendency of either eye to turn upward, vertical. posture. 
lateral posture ==whether the eyes do or do not deviate inward or outward--eso-
phoria or exophoria. 
macula == a small central area in the retina, most important in vision. 
monocular ··pertaining to one eye alone. 
near point == the equivalent of 16 inches, more or less. 
overconvergence == the tendency of the eyes to turn in -- esophoria. 
periphery == the outer areas of the visual field of the eye. 
simultaneous vision ='= constant vision in both eyes. 
Snellen tests ==printed letters of a special design, arranged in rows of dif-
ferent sizes on a card and used to determine monocular acuity at 20 feet --
results are expressed in fractions, the numerator being always 1120" and the 
denominator related to the height of the smallest letters recognized. 
stereopsis == depth perception due solely to the correlated vision of both eyes. 
(See "depth awareness. 11 ) 
suppression == repression of macular vision in one eye or in specific retinal 
areas of either eye. 
26 
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• 
Telebinocular == registered trade name for Keystone stereos·copic vision-'ltest-
ing and v~ion-training device. . . Jl . 
'Ill . . I 
underco,ergence·== tendency of eyes to turn out -- exophoria. 
usable viJon == the acuity of either eye with the other eye se.eing. 
t . 1 II t h h · ver 1ca ~~s ure ==.see yperp or1a . 
. [ 
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SIMPLIFIED TEST QUESTIONS 
The Keystone Visual-Survey Service No. 46 
(Extra copies of this sheet may be had on request.) 
No. 1 What do you see? 
No. 2 Does the yellow line go through the red ball, above it, or below it? 
No. 3 To what number or between what number does the arrow point? 
No. 4 How many balls do you see? 
No. 41- In each signboard there are 5 squares (point). In one of the squares 
you will see a black dot. Pointing to the first signboard, show that the 
dot i.s in the left square. Now ask: "Where is the dot in Nos. 2, 3, 4, 
5, etc. ? 11 
No. 5 
No. 6 
No. 7 
No. 8 
No. 9 
No. 10 
No. 11 
No. 12 
Same as No. 4 1/2. 
Same as No. 4 1/2. 
Pointing to the top line of characters, name each one. 
pointing that the cross stands out (like 3D). Now ask: 
stands out in each line. " 
Do Not Give Color Tests Below Fourth Grade 
Read the number (pointing) in each of the three balls. 
Read the number (pointing) in each of the three balls. 
Move Shaft .!:T_ to Near 
To what number does the arrow point? 
How many balls do you see? 
Show by 
"Which one 
In the circles in the center you see black square dots, black lines, and 
grey. Beginning with No. 1 circle you see black square dots, 2 has 
black square dots, 3 has black lines. What do you see in 4? Go as 
far as you can. 
Nos. 13 and 14 the same as 12. Name what you see in each circle. 
Form No. 43 
KEYSTONE VISUAL SURVEY TESTS 
School Survey Cumulative 
Record Form No. SA 
For Use with No. 46 Visual Survey Telebinocular 
Nan1e~--------------------------------------- Sex _________ _ 
Ilate ________________________ Teacher ______________________ _ 
Ilate of Birth _______ c. Age _______ M. Age _______ Grade ______ _ 
yT'. mo. da, yr. mo. yr. mo, 
School-------------------------- CitY-----------------------
Address--------------"--------~--------- Phone ___________ _ 
Set at 
Fa, 
Point 
Test 3 (DB-9) 
Laten] Po.ture (Far Pohu) 
TestS (DB-lSA) 
Colm Pe~tion 
(Far Point) 
Mo:~-~ Test 10 (DB-9B) 
to ,,..,.,..., Lateral Pooturo 
Point (Neu Pnlnt) 
Test 11 (DB-SK) 
Fuolon 
(N""r Poillt) 
" 
ooly 
ooly 
<D 
• 
0 
Nomb<n Ooly 
• • 
<D <D 
only 
•nd Low Unblo Vioion 
15 14 13 12 
I 2 3 4 5 
B L R R T 
'"' '"% M% 88% 92% 
12345678 u u +O*ODDO+ 
+ onlr 
""'' I 
onlr 
<D 
• 
....,,,. . 
32 
63 
. 
•.. ~. ""' 
• 
<D 
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• 
<D 
10 
79 
92 
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• ~cl;· o~h: 
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Keystone Periometer Test-75 is Passing. 
/~~~~* ..:N: ,:: ~ <S ~ Iff ~~IUUJ. UJ.J. 
15 •u .• ,.,..,.,. 1S 
" " " 
Left Eye '" '" 7 Right Eye 
Referred by 
Approved by -----------------------------
Principal or-----------·· 
Wearing Glasses: Yes ____ No ___ _ 
Snellen Standard (if desired) 
With Glasses: Right_ ___ Left_ __ _ 
Without Glasses: Right_ ___ Left_ ___ _ 
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Complete directions for administration of 
these tests will be found in the manual pro-
vided for this purpose. 
For Snellen Equivalents of Tests 4_%, 5, 6, 
12, 13, and 14 see the Manual, pp. 12 and 14. 
Copyright 1961 Keystone View Co., Meadvil!e, Penna. Reproduction Positively Forbidden. Printed in U. S. A. 
·, 
• 
• 
• 
THE No. 46 KEYSTONE 
fo r Schools 
and Colleges • • • • • 
More than 4,000 School Systems 
and Colleges a re using these tests for 
screening out all pupils who have visual 
difficulties that may interfere with 
maximum performance in school work, 
or with efficiency in other activities. 
Some of the important uses: 
Routine screening of all pupils annually 
or periodically. 
Reading diagnosis- assistance in evalua ting 
the visual fac tor. 
Visual maturity rating of beginning first-grade 
pupils. 
Vocational and educational guidance. 
Driver safety classes. 
Optics and visual psychology study m 
physics, biology, physiology, and 
psychology classes. 
Behavior and personality adjustment 
cases-a valuable diagnostic facility. 
KEYSTONE V I E W C 0 M P A N Y • M E ADVILLE , P A • 
The Standard KEYSTONE Visual-Survey TESTS ••• 
FOR BINOCULAR VISUAL EFFICIENCY. 
Test with both eyes seeing at aij times, locating 
problems of vision that would escape the older 
testing procedures. 
TEST AT READING DISTANCE AS WELL 
AS AT FAR POINT. Since school work re-
quires effective near-point seeing, an adequate 
survey must indicate not merely distance-seeing 
ability, but how well the student can see at 
desk-distance positions. 
EASILY ADMINISTERED. The school nurse, 
or the teacher, gives these tests with ease-and, 
more important, obtains highly informative 
responses. 
ESPECIALLY VALUABLE FOR READING. 
Efficient visual skills are important in reading; 
every survey of poor readers shows that a large 
percentage have visual deficiencies. 
ADJUSTMENT. It is often found that children 
who show antisocial or disciplinary discrepan-
cies are suffering from an undetected vision 
difficulty- particularly at the junior and senior 
high-school levels. 
EDUCATIONAL GUIDANCE. Numerous 
aptitude tests are being given and evaluated in 
educational guidance activities; visual aptitude 
for a given vocation is important. 
PERIODIC SCREENING of all pupils, to dis-
cover those who should be referred for profes-
sional eye care, and those who might benefit by 
adjustments in their school work as related to 
visual requirements, is a primary function of 
the Tests. 
NOT DIAGNOSTIC, in any sense, but a 
screening procedure. The Keystone Tests can-
not be compared test by test with the clinical 
tests usually made by the practitioner in his 
office; what correlates is the over-all picture of 
visual competency. 
DATA ON RELIABILITY, lists of users, and 
other detailed information will be furnished on 
request. 
ALL ORDINARY REQillREMENTS of 
school and college visual screening are met by 
the Standard Tests shown on these two pages. 
For special supplementary tests, see back page. 
Test I. Test for Simultaneous 
Perception. 
Test II. Test for Vertical Posture. Test III. Test for Lateral Posture 
at Far Point. 
Test IV. Test for Fusion at Far Point. Test IV1h. Test for Usable Vision of 
Both Eyes at Far Point. 
Test V. Test for Usable Vision of 
Right Eye at Far Point. 
Test VI. Test for Usable Vision of 
Left Eye at Far Point. 
Test IX. Test fo r Color P erception. 
0 Q) ... ·R·-· .. . ~-. ·· ... ' 
Test Xl I. Usable Vision of Bo th Eyes 
at Ncar Point. 
Visual-Survey Record Form with 
Sample P rofile. Checks down be· 
tween the heavy black lines indi-
cate passable visua l performance. 
C hecks in "hatched" areas indicate 
need for repetit ion tests at close in-
tervals. C hecks in unsatisfacto ry 
areas indicate need for immediate 
referra l for professional visual care. 
Set at 
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T est VII. Test fo r Stereopsis, o r 
Depth P erception. 
T est X. T est fo r La tera l Posture 
at Near Point. 
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Test VIII. Instruction Card fo.r Test IX. 
T est X I. Test for Fusion a t Ncar Po int. 
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Supplementary Tests for your No. 46 Telebinocular® 
For a demonstration or detailed information on any of these supplementary 
tests, ask your local Keystone View representative or write to the company 
at Meadville, Pennsylvania. 
Spncbe Binocular Read-
ing Tests-- Four stereo-
grams with reading tests, 
omitting different words 
on either side to deter-
mine dependable eye per-
formance of each eye 
while in the act of read-
ing. 
Visual-Survey Short Test 
- A quick 3-card elimi-
nation test for Fusion, 
Depth P erception, Color, 
Usable Vision of each 
eye with both eyes open. 
and Vertical Posture at 
Far Point; and for Fusion, 
and Usable Vision of 
each eye with both eyes 
open at Ncar Point. 
I•reschool Test- A single 
card made up of Familiar 
Forms to indicate Usable 
Vision at Far Point (20 
Feet) of each eye. 
Keystone Plus-Lens Test 
for H yperopia (Far-Sight-
edness). Special Acuity 
Test Card. 
Ready-to-Read Tests-
Three-card series testing 
F usion , Vertical Postu re, 
Lateral Posture and Usa-
ble Vision of each eye at 
Near Poin t. 
Keystone P eriomete.r-
An attachment for the 
K eystone Telebinoeular 
for ascertaining the side 
vision of the subject. Im-
porta nt for D river Train-
ing classes. 
PRECISION-BUlL T , with lenses corrected for Color and Spherical Aberration. 
T H E INSTRUMENT IS OPEN so that the examiner can point to the targets- m aking 
sure that the student understands, and speeding up the responses. 
DRY-MOUNTED FLAT TEST CARDS, carefully checked for consistency and relia-
bility of findings ... GRAPHI C RECORD FORM permits the over-all visual picture to 
be easily m ade and interpreted . .. DETAILED MANUAL is provided fo r the adminis-
trator of the tests, written in terms that are readily interpreted and easily followed. 
The Keystone Visual Survey has been developed and improved by23 years of vision-testing 
experience with more than J 5,000 school systems and colleges, leading commercial and 
industrial organiza tions, ophthalmic practitioners, and most state driver-licensing agencies. 
K EYSTON E V I E W COMPANY • M E ADV I LLE , 
ORIGINATORS OF BINOCU l AR VISION TESTING 
p A . 
